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BY CHARLES S. H. SMALL. 

As soon as the early discoveries in electricity and electro- 
magnetism were turned to practical uses for telegraphy by 
the improvements in insulation, machinery and galvanic 
batteries which rapidly followed, it was observed by 
several ingenious men that this new force offered in ils 
marvelous celerity,” its certainty of operaticn and in the 
simplicity of the mechanism required, a means pecu- 
liarly adapted for the transmission of standard time 
to places at a distance. Various applications of the idea, 
more or less successful, followed. Among the most im- 
portant is the determination of the longitude of any point 
on the earth’s surface which may be connected by a 
telegraph wire with any other point whose longitude is 
definitely known. The difference between the local times 
at any two places is the difference in their longitudes. 
The problem of terrestrial longitude, then, is to find at 
any instant of absolute time the difference of the local 
times of two places; and it requires, 1st, the deter- 
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mination of the local time at each place, and 2d, the com- 


parison of these local times at the same instant. The first 
requirement is easily filled by observations of the sun or the 
transit of a star; and for the second, it is the result of ex- 
perience that of all methods of determining differences of 
longitude that by telegraphic signals is the simplest and 
best, there being no difficulty in securing accuracy to 
the +}, of a second. 

This application, although of vast importance as regards 
the safety of our ocean commerce (the whole practice of 
navigation being built upon tbis principle) is small 
in comparison with the vast field open for the use of 
electricity as a time-keeper in the various wants of our 
modern domestic, social and commercial life. In thelatter 
field, time-keepers scattered over any extent of territory 
are required to be kept in complete accord to give the 
exact mean time of the locality which maintains the 
standard time for the surrounding territory. For this pur- 
pose electric clocks have been invented, and recent develop, 
ments in this art have rendered the subject not only very 
important from a commercial point of view (since large 
rewards await successful pioneers in the field), but ex- 
tremely interesting to the man of science and to the elec- 
trical engineer. 

Electi1...slocks may be constructed on one of the two 


following principles: 1st. Electricity is the motive power 
which propels the clock; 2d. Power is obtaineJ from 
weights or springs, and electricity is used for controlling 
or regulating the motion. 

In the system used by the Time Telegraph Cumpany, 
the former principle is employed. as it offers great 
advantages in cheapness, simplicity and «xactness. It will 
readily be understood that a clock propelled by the prac- 
tically instantaneous operation of the electric current, s..y 
once per minute, must be exactly right once per minute, 
and therefore indicates true standard time continuously in 
practice. 

It is the purpose of this article to fully describe the de- 
tails of the practical application of these principles in thi 
system under discussion. Tbe general features of the 
system are as follows: A prime electric regulator clock. 
which is maintained exactly correct by comparison wiil: 
the standard of an observatory, synchronizes b» 
means of electricity, a number of precisely simula. 
electric regulators, each of which furnishes time t 
the subscribers within its district. This district con 
sists of a single city block, or even one large building con- 
taining a large number of offices, such as are now s 
common in New York and other large cities. The in 
struments furnished to the subscribers usually consist 0: 
clock dials whose hands are propelled by electro-magnet: 
and a simple mechanism to be described hereafter. Th 
district regulator sends an electrical impulse once per 
minute. This impulse operates the dials, which require 
for their movement neither springs nor weights, and con- 
sequently never need winding, the machinery of the di: | 
being thus reduced to the lowest possible degree of sim- 
plicity. As the largest district which one regulato: 
coutrols consists of a city block, the risk of interruption 
to the lines is reduced to aminimum. Neither housetoy 
nor pole-lines are required in this system, the wires being 
attached to the sides and walls of buildings, principall) 
within court-yards, skylights and well-holes, and thie) 
never cross the streets, This system has been copyrighte« 
by the company. 

The general subject naturally divides itself under fom 
heads, namely: 1st. The regulators: 2d, The synchronizing 
arrangement; 3d. The dials; 4th. Special engineerin; 
devices for the maintenance of the system in a proper stat 


of efficiency. 
THE REGULATORS. 


Before describing the special apparatus used, it will b: 
necessary to preface the description with a few remarks o1 
ordinary regulators, in order that the undeniable advan- 
tages embodied in the new system may be properly under- 
stood and appreciated. 

Suppose a seconds pendulum, that is, a pendulum 39,1 
inches long from the point of suspension to the center of 
the bob, tobe set swinging by an impulse from the finger ; it 
will perform one complete oscillation, from the extreme 
limit of its swing on one side of a vertical line, to the ex 
treme limit of itsswing on the other, in one second o. 
time. After a certain Lime has elapsed, the pendulum wil) 
gradually shorten its ares of vibration and at last will sto, 
altogether. This result is owing to the resistance of th 
air. In ordinary seconds clocks the pendulum receives un 
impulse once per second, which is sufficient to overcon» 
the retarding influences of the cause mentioned, as wel 
as that of the irregular or imperfect action of the train vi 
wheel-work, This accelerating impulse originates in a 
raised weight or a coiled spring, acting through a train oi 
wheels, the last of which is an escape-wheel with 60 teeth. 
An anchor, either attached to or operated by the pendu- 
lum, vibrates from side to side as the pendulum swings, and 
allows the wheel to escape, one tooth ata time; so that 
when the pendulum reaches the limit of its left-hand oscil- 
lation, the wheel escapes one tooth, and when it reaches 
the limit of the next oscillation, the wheel escapes another 
tooth. This servestwo purposes; the first being that the 
escape-wheel, by proper gearing, indicates time by the 
hands in front of the dial ; and the secoud being that the 
pendulum is pushed a little in the direction of its next 
oscillation by the escaping tooth, with sufficient force to 
overcome the sum of all the retarding influences. Now 
this system has many defects for a true timekeeper, chief 
among them being the fact that the pendulum has varying 





work to do and receives varying impulses, owing to. the 
varying condition «f the machinery, such as expansion 
and contraction of the gear work, friction, ete, 

The inventor of the regulator about to be described has 
solved the problem of making a perfect time-keeper by 
taking the bold and novel step of giving the pendu- 
lum no work at all todo. In this regulator, the pendulum 
has nothing to do but to swing, its function being sole 
that of aecurately dividing time into seconds. It teeeives 
its acceleration regularly and always with the same power; 
it is wholly free from friction, except that caused by the 
atmosphere, and is entirely disconnected from the time- 
indicating machinery of the clock, thus fulfi'ling the ideal 
conditions of a perfect time-keeper. 

The regulator shown in Figs, 1 and 2 1s the invention 
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Fia, 2. 
of Mr, Augustus S.Crane. Another form cf theapparatus 
will be alluded to further on. Fiz. 1 is a view of 
the regulator and its companion clock-work, with the 
front plate of the latter removed, while Fig. 2 shows a 
right-hand side view of the same apparatus. D is the 
pendulum rod (composed of concentric cylinders of 
brass and zinc encircling an iron shaft for compensation 
of variations of temperature), attached by a thin, flat, 
flexible strip of steel to the block, through which 
passes the cylindrical suspension bar Q. This bar 
rests in semi-circular cavities in two jaws E and E', 
which form part of the casting which constitutes 
the frame-work of the apparatus. As this bar 
is simply laid in_ these cavities and is held 
there by its own weight, it follows that the pendulum 
and its accessories may be quickly and easily removed by 
simply lifting it out of these supports. Just below the 
lower block, into which the flat steel strip is fastened, a col- 
lar H and H', carrying the two quadrants, encircles the cyl- 





indrical portion of the pendulum rod, and is rigidly attached 
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thereto. The quadrant H carries at its upper extremity 
an adjustable rubber-tipped screw G, while the other quad- 

rant is armed with an adjustable screw (', carrying a plati- 
num knife-edge, the longitudinal axis of the latter being 
adjusted at right angles to the line of vision. By a pecu- 
liar arrangement of the adjusting serews on the last- 
named point, the act of raising or lowering the screw does 
not vary the direction of the longest axis of the knife-edge. 
The lower end of the pendulum rod carries the usual bob 
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and adjusting screws for raising or lowering the center of 
oscillation, and this concludes the description of the pen- 
dulum and its attachments. Behind the pendulum, a 
rock-shaft J, pivoted on the post M, carries on one arm an 
armature placed immediately above the electro-magnet L, 
of which only one spool is shown in Fig.1, and on the 
other side its movement in the opposite direction is 
limited by the post K. A spiral spring P, attached 
to the same end of the shaft, produces a downward 
movement of the left-hand side of the shaft when the 
current is withdrawn from magnet LZ. The base X is 
of ebonite, and the connections of battery Z, with the 


screwposts N and Ni and the other parts of the machine |, 


will be understood by tracing the course of the spiral 
lines. Attached to the jaws EZ and E’, but insulated there- 
from, are two platinum tipped steel springs, Fand F", that 
on the right 7: being furnished with a knife-edge whose 
longitudinal axis is set at right angles to that of the point 
@, The rock-shaft J, carries, on the same end as the ar- 
mature, a spring R, which makes electrical contact with the 
post S during the time the magnet L attracts the armature. 
The rock-shaft also carriestwo arms J and J', so placed that 
when the magnet L attracts its armature, the arm Jis raised 
and raises spring #' off the point G, and when the circuit 
is opened, arm J' raises spring F' off the point 
G. An upright arm attached to the rock-shaft J, 
rocks from side to side as the shaft J moves, and 
carries at its upper extremity a fork W. This fork 
vibrates a pin on shaft C' from side to side, and as this 
pin is rigidly fixed to the same shaft as the escape-wheel 
anchor, the latter is vibrated in unison with the move- 
ments of rock-shaft J. The escape-wheel U has thirty 
teeth, and a movement of the fork W on shaft V in either 
direction forces the wheel forward one-half the distance 
between the apices of two contiguous teeth, and as these 
movements take place 60 times per minute, it follows that 
the escape-wheel U will revolve once per minute, and that 
the escape-wheel moves at the rate of one-sixtieth of a revo- 
lution per second. It will be observed that this train of 
wheels runs backward as compared with ordinary clocks, 
since the power is applied to the escape-wheel, which is in 
this case the first and not the last wheel in the train, as in 
ordinary clocks. On the same sbaft with the escape- 
wheel U is fixed a hard rubber wheel 7, shown more clearly 
on the lest side of the diagram. This wheel has a 
platinum strip B set in it, which passes under the two 
silver springs A A' once per minute, thus closing the main- 
line circuit which works the dials. A simple train of 
wheels, connected with a pinion on the escape-wheel shaft, 
operates the hends on the‘front of the dial-plate which 
serve to indicate the time kept by the regulator itself. 

The mechanism now being understood, I will describe 
the course ‘and functions of the current from battery Z, 
which serves as the motive power for the pendulum and 
train, it being, of course, understood that there are no 
weights or springs to this clock. 

When the pendulum swings to the right, the two knife- 
edged platinum points F" and G' first come in contact, and 
the spring F" is raised off arm J', thereby closing a circuit 
through magnet L, which causes the armature that former- 
ly held spring F' up to be attracted, thus allowing impulse- 
spring F’ to fall and push the quadrant H' through a 
space equal to the distance through which the armature 
fell. As this space is greater than the space through 
which the quadrant H' had lifted the impulse-spring F", 
it follows that the pendulum receives an acceleration of 
force, and it is the constant and regular repetition of 
this force, applied at precisely the proper moment, 
which overcomes the atmospheric retardation, and 
causes the pendulum to keep swinging. When the arma- 
ture falls it closes the circuit through its own magnet by 
another route, through post S, spring R, shaft J,arm J 


and spring F, thereby keeping the armature attracted to 
the magnet even after the knife-edges F! and G' have 
been separated -by the returning swing of the pendulum. 
The eircuit will remain closed until the pendulum swings 
over to the left-hand side far enough for the rubber 
tipped screw G to lift the spring F off arm J, which will 
occupy precisely one second of time. When the spring 
F is lifted off the arm J, the circuit through magnet L 
will be broken, and the armature will be released, the 
retracting spiral-spring will then operate to draw down 
the left-hand end of the rock-shaft and the arm I will be 
withdrawn from the downward path of spring F, which 
follows the pendulum in its right-hand swing, and in 
falling through a larger arc than that through which the 
pendulum had lifted it, will give the latter the necessary 
additional impulse to swing to the extreme limit of its 
right-hand swing. The circuit will now remain open one 
second, until the pendulum reaches its limit of motion 
on the right-hand side, when the circuit will be closed 
at points-F' and G', and the operation already described 
will be repeated. 

In another form of the regulator which the company 
controls, the spiral spring P and post K are suppressed, and 
another magnet in the same local circuit as magnet L is 
substituted te perform their functions. The connections 
are so arranged that the current is automatically directed 
first through one magnet and then through the other, in 
succession, and no current passes through either of the 
impulse springs while the spring is in operation, so that 
any possible thermal effects of the current in these springs 




















Fig. 4. 


can have no possible effect on their tensionfor on their 
power when applying the push to the pendulum. 
THE METHOD OF SYNCHRONIZING THE REGULATORS. 

In Fig. 3, A represents the prime regulator of the system 
(it being understood that one or more are kept in reserve 
ready for use in case of accident to the regulator in use), 
and B represents one of a series of regulators which are 
automatically synchronized with the former. The two 
regulators A and B are of the same pattern and shape, 
and have the same local electrical connections as that 
shown in detail in Figs. 1 and 2. In the diagram, the 
dotted lines represent the (metallic) synchronizing circuit, 
while the straight lines indicate as much of the connections 
of the regulators as is necessary to understand the action 
of the synchronizing apparatus. 

This apparatus will be clearly understood by the follow- 
ing description: C and D are relays whose spools are con - 
nected respectively in the local circuits of the clocks to 
which they are attached ; C being in the circuit of the 
primary, and D being one of a different pattern of which 
a similar sample is attached to each of the secondary or reg- 
ulated clocks. The armature lever of C closes a metallic 
main circuit on its upper or back contact ; screw G connect- 
ing with the synchronizing relays of all the secondary 
clocks ; but it will be observed that this synchronizing cir- 
cuit can never be entirely broken by the relays at the sec- 
ondary clocks, since it is shunted around the secondary 
relaysthrough a resistance F’, when the relay D releases its 
armature. The spools of relay D are in the local circuit of 
the regulated clock B, consequently when the pendulums 
of the prime clock A and the regulated clock B vibrate in 
unison, the two relays Cand D operate their armature 
levers simultaneously. Each secondary pendulum carries 





a soft iron armature K, and placed beneath the 





arc of the pendulum’s vibration are two electro-magnets 
E and EE, which are placed in the synchronizing circuit 
whenever armature J is attracted by magnet D. Electro- 
magnet £' is placed just within the right-hand limit of 
the swing of the pendulum, shown by the dotted lines O, 
and is called the ‘‘retarding” magnet, while electro-magnet 
E is placed just on a line with the extreme left-hand limit 
of the swing of the pendulum, as shown by the dotted 
lines N, and is called the ‘‘accelerating” magnet. When the 
secondary clocks are set up their pendulums are adjusted 
and arranged to swing precisely in unison with that of the 
primary clock A. As long as this synchronism exists the 
armatures of the relays C and D will be attracted and re- 
leased simultaneously, and for reasons already explained 
will be attracted during one second and released during 
one second alternately, These pendulums thus set swing- 
ing will never vary more than a small fraction of a second 
from the prime clock A. In practice a 4-lb. pendulum 
bob adjusted to gain 15 minutes and 48 seconds per day 
was controlled and regulated to keep perfect time with the 
prime regulator. If it should happen that the secondary 
clock B runs too fast and the pendulum reaches the limit 
of its right-hand swing a little before the primary clock 
opens the synchronizing circuit by attracting the arma- 
turé of relay C, then both the local magnets E and E' will 
be put in circuit with the local battery P, and when the pen- 
dulum passes over magnet E', it will be attracted and 
thereby detained. 

If it should happen that the secondary clock is running 
too slowly and the pendulum comes to the left-hand limit 
of its swing too late, a current will be sent through mag- 
net E which will attract the pendulum and accelerate its 
motion. Of course, when the pendulum of clock B starts 
on its return right-hand swing the current will be with- 
drawn from magnet E, leaving the pendulum free from 
any magnetic influence therefrom. In this manner the 
pendulums of any number of secondary regulating clocks 
may be kept swinging in exact unison with the pendulum 
of the prime regulator. These secondary regulators fur- 
nish the electric impulses which propel the dials, the lat- 
ter being, generally speaking, the instrument furnished 
the company’s subscribers for indicating true time. 


THE DIALS. 


This apparatus is shown in Fig. 4, the front plate being 
removed to show the construction. A is an escape-wheel 
with 60 teeth; B is the escape-wheel pivot; C is the escape- 
ment anchor; D the pivot of the anchor; EF the armature 
cf electro-magnet F and F',and G a spiral retracting 
spring. A simple train of wheel-work communicates the 
motion from escape-wheel A to an hour-hand placed in 
front of a clock-dial not here shown. When a current 
passes through magnet F F", and the armature Fis thereby 
attracted towards the magnet, the right-hand anchor pallet 
will move toward the left hand of the spectator, and in 
passing between two of the teeth of the escape-wheel will 
revolve the latter a distance equal to half the space be- 
tween the summits of two contiguous teeth on the wheel, 
or, in other words, one one-hundred-and-twentieth part of 
a revolution. When the current is withdrawn the retract- 
ing spring G will cause the left-hand pallet of anchor C to 
come between two ef the teeth on the other side of the 
wheel, and will thus rotate the wheel for the same space 
as before described and in the same direction, the total 
movement thus produced, by a closing and opening of the 
main-line circuit, causing one-sixtieth of a revolution of 
the escape-wheel. Thus a minute-hand placed on the 
same shaft with escape-wheel A, will move once a minute 
and revolve once an hour. The standard of battery power 
for these dials has been fixed at 30 Leclanché prism cells 
for 50 dials, the resistance of the latter being 6 ohms each. 

SPECIAL DEVICES AND APPARATUS. 

One of the most prolific sources of interruptions in the 
regular working of automatic electric apparatus is in the 
“contacts” or points where the circuit is opened and 
closed. When a current is withdrawn from a wire con- 
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taining several electro-magnets, by the separation of the 
contact points, the de-magnetization of the cores of the 
magnets produces the same effect that would be produced 
by the sudden withdrawing of a permanent magnet from 
within a coil of wire, or conversely, the slipping of the 
coil of wire from off a permanent magnet. There will be a 
magneto-electric current generated within the wire having 
a quantity depending upon the strength of the original 
current which magnetized the cores, the size and ouyity 





_ sareasidtstin. tell 


od 








CR atdalide < catcellatiialee 


wicibsaracaoabate: = lbs. So 





May 12, 1883 


THE ELECTRICAL WORLD, 





291 





= 





of the cores, the size and number of convolutions in the 
wire of the magnet coils and the resistance of the line-wire. 


‘It so happens that when much work is to be done the 


conditions named above are necessarily favurable for the 
production of a considerable quantity of the induced cur- 
rent. This current discharges through the air at the con- 
tact points, forms an electric arc which soon destroys 
their original surface and vitiates the exact adjustment 
and proper approximation of the points. Another difficulty 
is that this spark, though of considerable resistance, itself 
conducts a current, consequently the main-line circuit is 
not broken abruptly, as it should be, but gradually, as the 
points separate and the spark becomes attenuated. Various 
devices have been suggested and adopted to obviate this 
difficulty, and a successful arrangement of this nature is 
well understood by experts to be a sine qua nonin the 
successful working of an electric time system. i 

The company has secured patents which fully obviate 
this difficulty, as shown in Fig.5 in the system. This 
apparatus is applied to all contacts, wherever used. The 
diagram [shows its application to a main line, but the 
principle is applied to local circuits also. The electro- 
magnet of the arrester has a total resistance of 6 ohms, 
and the shunt of 380 ohms resistance placed around its 
coils is intended to furnish a path of discharge for the 
magneto-electric current induced within the spools of the 
electro-magnet. The main line is supposed to contain, 
say 10 dial magnets of 6 ohms each, and the main-line 
shunt contains a resistance of 50 ohins. The operation of 
the arrester is as follows: 

When the main break-point in the regulator-clock 
which works this circuit is closed, a current will be sent 
to line through the arrester magnets which will operate 
the dials, and at the same time cause the arrester armature- 
lever to be attracted. When the latter comes down, it 
tirst touches a spring on the right-hand post, which fur- 
nishes a second path for the current, through the main 
line shunt of 50 ohms. The result of this operation 
will be that when the impulse is first sent the 
dial-magnets receive the full strength of the battery 
current, and attract their armatures to within a short 
distance from their magnets, when the main-line current 
becomes suddenly lessened by the diversion of a portion of 
the battery current through the 50 ohm shunt. The 
armatures are now, however, in a denser portion of the 
magnetic field than when they began to move, and there 
will be sufficient magnetism to attract them to the mag- 
nets and to hold them there. When the main break- 
points are separated and the current withdrawn, the first 
effect is to liberate the armature of the spark arrester, 
since the main-line circuit is closed through the main-line 
shunt in such a manner that the main-break alone cannot 
now open it. When the arrester armature is withdrawn 
from its magnet, the flat spring on the right-hand post 
follows the armature lever in its upward movement as far 
as it is adjusted to stop, and then the circuit is broken 
between the armature-lever and the spring, and the former 
completes its excursion to its upper back-contact stop 
alone. At the moment the armature lever leaves the flat 
spring the magneto-electric current is discharged at this 
point, leaving the main break points clear, and conse- 
quently free from oxidation. It will also be seen that the 
small spark arising from the breaking of a circuit includ- 
ing a battery alone is included within scope of the connec- 
tions in this arrangement. Fig. 6 shows a graphic 
sketch of the arrangement and will perhaps enable our 
readers to seize the principle in a glance. 

The company also uses a special form of connection for 
joining ends of wires within doors, so that any number of 
any sized wires may be joined together in a manner per- 
fectly sure to form a perfect connection, and secure against 
any subsequent loosening from jarring or any other 
accidental causes. The strength of the connection against 
rupture of the contact is only limited by the strength of 
the wire to resist breakage from stretching or bending. 
As before described, the company has established horary 
centres whose districts include one city block or one large 
building. It follows, therefore, that all the wires leading 
to the dials will be inside the buildings. However, to insure 
the greatest possible safety from accidental interruptions, 
the company has adopted No. 12 copper linen-covered wire 
as a standard, and has copyrighted a special covering of 
alternately red and white bands, each about an inch long, 
for the latter. It is expected that the unusual strength of 
the conductor and the peculiar color of the covering will 
be sufficient to protect the wires from everything but 
malicious interruptions. Notice cards, calling the attention 
of occupants and workmen in buildings to the nature of 
the service and the route of the wires, are posted at 
frequent intervals, to warn persons who might accident- 
ally cause interruptions. For out-door wires, connecting 
the horary centres and other specially synchronized 
regulators with the prime regulator in the company’s 
central office, heavy iron wires insulated with the 
‘* K, K.” covering are used. The routes of these wires are 
carefully selected and protected with proper guard wires. 
The main break of the prime clock of a district only oper- 
ates one relay magnet by one Leclanché cell, the dial cir- 
cuit being worked by the contact points of the relay. 
Chances of defective contacts at its break-points are much 
lessened by this arrangement. Nointerruption of the syn- 
chronizing circuit can affect the prime clock of a district. 
A tell-tale vibrating bell calls the attention of the attend- 





ant in the central office when a synchronizing circuit is in- 
terrupted ; and a bell which can be switched in and out of 
the circuit at will warns the batteryman between what 
two successive minute contacts he must make any changes 
that are necessary in the daily service. Before a clock- 
dial is put in a subscriber’s office the apparatus is very 
carefully tested in the electrician’s office—its resistance is 
measured and recorded, and a test is made showing with 
how much additional resistance in circuit it will work 
properly on the current furnished by the standard Leclan- 
ché cell. A proper margin of safety in practical working 
on weakened currents is thus secured. The moving parts 
in the dials are never oiled, experience having shown that 
the use of oil is fatal to the successful working of electric 
clocks. 

The company has patented a portable testing apparatus 
for the use of the inspectors, consisting of a standard 
Leclanché cell, a circuit-closing key and arheostat. In order 
to test the actual working power on any one circuit, the in- 
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spector selects one clock-dial and connects the two terminals 
of his testing apparatus with the key open, one to each of 
the screw-posts of the dial. He then unplugs a large 
amount of resistance and closes his key, so that the greater 
portion of the current is diverted through the clock. By 
gradually decreasing the resistance in the shunt a point is 
reached where the clock will not work at all, and it is the 
difference between this resistance and the standard shunt 
with which the clock should work that determines the 
margin of safety. If this margin has fallen the battery 
strength is increased, the defects in the dial mechanism 
remedied, or any other cause which might pro- 
duce this result removed. If in testing the 
dial the inspector shall have stopped it and thus 
thrown it out of unison with the regulator, he sets it 
right by his key and_one Leclanché cell, by sending im- 
pulses between the regulator impulses. If he has made it 
too fast he detains it by diverting the main-line circuit 
for the necessary length of time, through a shunt of low 
resistance. The whole of the system has been thoroughly 
worked out in its details, and the combination of a high 
degree of inventive skill with practical experience in the 
application of the principles used reflects great credit on 
the executive management of the company, which has 
shown its ability to grasp the subject and to secure an 
able staff of experts competent to carry out the general 
plan. 

The system is now in practical operation in several 
blocks in this city, and its benefits are greatly appreciated 
by the subscribers. The company is indebted to its elec- 
trician, Mr. Henry L. Builey, for several special devices 
calculated to secure certainty and efficiency in the opera- 
tion of its system. 


Meeting of the Underground Committee. 





A meeting of the General Committee on Underground 
Electrical Communication was held at Room 47, No. 115 
Broadway, on Monday, the 7th instant. The committee 
subdivided itself into three sections or sub-committees, 
according to the suggestion originally made by Col. Haz- 
ard at the first meeting, April 20. The object of this 
division is to facilitate the more thorough consideration 
of the different portions of the subject. There are three 
distinct sets of questions to be answered, namely, the 
scientific, the legal and the business, and these can be 
better studied by a special committee for each. Specific 
instructions were given by the General Committee to each 
sub-committee, defining its powers, prerogatives and 
duties. We append a list of the members composing each 
sub-committee, with the text of the instructions given 
to it: 

SuB-COMMITTEE ON ELECTRICAL AND MECHANICAL Dk- 
vicres.—Albert B. Chandler, Joseph P. Davis, Frederick 


H,. May, Henry Morton, Henry W. Pope, Garret 8. Mott, 
Elihu Thomson, J. Eliot Smith. 


Instructed as follows: It shall be the duty of the Com- 
mittee on Electrical and Mechanical Devices to examine 
inventions now in use, or that may be presented to it, to 
give notice to inventors as to the nature and extent of the 
requirements, and state the problem to be solved, with the 
purpose of concentrating inventive effort in a practical di- 
rection, and generally to consider and report, for the in- 
struction of the General Committee, the state of the art, 
and that the difficulties are, or are not, surmounted, or in 
the judgment of the committee surmountable, and in de- 
fault of an ideal and perfected system to make such 
recommendations to the General Committee as may in its 
estimation seem worthy of adoption, as a partial or tem- 
porary remedy through the difficulties encountered. Pend- 
ing the invention and perfecting of a completely satisfac- 
tory system, to report in the first instance to the Commit- 
tee on Business. 





Svus-COMMITTEE ON LAW AND FRANCHISES.—Leonard E. 
Curtis, Sherburne B. Eaton, William M. Ivins. 


Instructed as follows: It shall be the duty of the Com- 
mittee on Laws and Franchises to examine the 
laws and franchises granted by the State and 
city and the general legislation, favorable and unfavor- 
able, bearing upon the subject; to determine whether any 
further powers are required, and, if so, what, in order to 
carry out the plan of underground electric communica- 
tion in the interest of all the electrical corporations, as 
approved by the Committee on Electrical and Mechanical 
Devices, and whether or not any general law on the sub- 
ject is desirable; and further, in the event that the Com- 
mittee on Inventions adopt any system, invention or de- 
vice which is the subject of a patent of the United States, 
to examine or cause to be examined the validity of the 
same, and its scope and sufficiency. To report in the first 
instance to the Committee on Business, 


SuB-COMMITTEE ON BUSINESS ORGANIZATION. —Augustus 
C. Richards, Clark B. Hotchkiss, Charles R. Flint, Row- 
land R. Hazard, Thomas J. Montgomery. 


Instructed as follows: It shall be the duty of the Com- 
mittee on Business Organization, if it shall appear from 
the conclusions of the two other committees that a system 
is devised, or can be formed out of existing material, and 
that the required laws and franchises exist, to frame for 
the consideration of the General Committee a plan of 
organization for carrying into effect the recommendations 
of the other committees, which shall include the formation 


of an independent company for that pur , if that is 
deemed the better way, with the necessary by-laws for the 
same, and a system of control in the interest of the con- 
tributing corporations, it being understood that upon the 
completion of the work of the Committee on Business 
Organization the General Committee shall be called to- 
gether to act upon the reporis of the three committees. 


> 
Remarkable, if True. 





We see by the German periodicals that an electrical ac- 
cumulator of a very novel character has just been invented 
by Herr Prinz, of Vienna, who is known chiefly for his 
discovery of a method of making artificial turquoises. 
The inventor gave his first demonstration of his latest dis- 
covery lately, and the experiments were attended with 
complete success. He first of all charged a substance 
weighing about four kilogrammes, the composition of 
which he does not disclose, with electricity from a battery 
of six chrome elements, the operation of charging taking 
fifteen minutes, Then disconnecting the battery, he in- 
serted in the electrically-charged substance a Swan incan- 
descent lamp. This instantly gave a beautiful bright 
light, while with the chrome elements in their original 
condition only a mild red light was obtained. The lamp 
began to burn at thirteen minutes to eight P. M., and it 
continued to give out a steady light until two a. M. next 
morning. According to Herr Prinz, the material he em- 
ploys for the accumulator can be manufactured at a very 
trifling cost. Among those present at the demonstration 
was Privy-Councillor Herr Brunner von Wattenwy]l, 
President of the International Electrical Exhibition to be 
held at Vienna in the summer, and an eminent authority 
on electrical science. In his view this discovery of Herr 
Prinz dees not give to science a new accumulator, although 
it shows that by the aid of an electric current a new pri- 
mary current may be set up, from which a light of long 
duration can be obtained. Herr Prinz asserts that the 
apparatus will last for three years. Equally successful ex- 
periments were then made with the incandescent light, 
which burned steadily and with equal strength for several 
hours. Herr Prinz maintains, however, that the light may 


be made to burn for an entire day. It is also reported 
that further experiments with the Prinz accumula- 
tor, used in connection with an incandescent lamp, 
showed that the light will burn with uniform strength for 
a period of twenty hours. After this period it weakens 
down to about single candle strength, in which condition 
it burns for about another twenty-four hours. Experi- 
ments will next be made in order to discover how many 
times the composition can be used. 


a>2o~ 





The Los Angeles Eleetrie Light Masts. 





The people of Los Angeles, California, are highly grati- 
fied with the successful lighting of their city by Brush 
lamps on masts, A leading gentleman of the city recently 
sent a photograph of one of the masts toa fnend in the 
East and wrote as follows regarding it: ‘This mast is 155 
feet high, with Brush arc lamps of 3,000 candle power 
each. Tie city is at present lighted with seven masts of 
this description. One other mast has been ordered. The 
city hasan area of thirty-six square miles. The masts 
vary in distance from each other from one-half to two 
miles. The city has been lighted with gas for sixteen 
years, although the area being in the most thickly built 
portion of the city was small, and considered very ineffi- 
cient. The present cost of illuminating the city is but a 
trifle more than that of the inefficient lighting by gas. 
All portions of the city now receive sufficient light for 


ordinary porrene on the darkest nights, and in the central 

rtion of the city where gas was formerly used, the light 
is far more effective than gas ever was. The public are 
almost unanimous in its praise. Its efficiency in wet and 
stormy nights, especially when the sea fog drives in, is 
really wonderful. In a fog, when it isso dense that the 
Jamps cannot be seen, the whole fog is suffused with the 
electric rays, rendering the streets perfectly light. It is 
now considered the finest lighted city on the Pacific Coast. 
With a view to more generally distributing the light 
several more masts are about to be added,” 
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In the growth of our paper in circulation. size and general improve- 
ment, the value of its columns for reaching those engaged in electrical 
pursuits or interested in electrical matters has not failed to be appre 
ciated by advertisers. In order to better enable our readers to notice 
anything new which advertisers may have to offer them, we now give 
in this column a list of new advertisements as they appear in each 
number, The following will be found in to-day’s issue : 
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STORAGE CONTROVERSIES. 

It may be said, and most aptly, that ‘the storage bat- 
tery was born in sensation, and brought up if contro- 
versy.” - The sensational aurora which’ presaged its in- 
dustrial birth, when the notorious M. Philippart came 
upon the horizon of the electrical world with his mil- 
lion foot-pounds of energy in ‘the small square box” 
invoiced to Sir William Thomson, has long since lost its 
spell on our minds. Even other subsequent storage 
sensations, like the electric tramway, the electric tricy- 
cle and the lighting of railroad cars, no longer exert 
the fascinating interest of novelty. _In a word, we 
have ceased to look upon the storage battery as an event ; 
we have begun to consider its value as a fact, and here 
is where the era of controversy is inaugurated, for while 
some whose opinions are authoritative look at it asa 
valuable addition to the materia electrica of elec- 
trical engineering, others no less. eminent 
are disposed to disparage its value: in this respect. 
So much has been said within the last year, both for and 
against the storage battery, that it is a matter of consider- 
able difficulty to decide between the negative and the 
affirmative. Listening;to the arguments of one side, we in- 
cline to the belief that he is in the right; and when we 
came to compare the two we are literally non-plussed 
We have had a striking instance of this kind lately. Prof. 
Henry Morton, in his recent lecture on the subject before 
the New York Electrical Society, made out a good case in 
all respects for the storage battery, and certainly 
the good results which he has obtained from it in the 
installation at his own residence area very strong indorse- 
ment of the favorable opinion which he has of it, On 
the other hand, Prof. G. F. Barker, in speaking of the 
efficiency of storage batteries before the National Academy 
of Sciences, gave us but little to recommend it. He did 
not deny that its success was possible, but he would have 
us understand that it belonged to the future rather 
than the present. He places its efficiency as low as fifteen 





per cent., and that is good ground for his opinion in the 
matter. 

But this is not the only point on which others must de- 
cide ‘‘ when professors disagree ” about the storage battery. 
There is another controversy now coming up in regard to 
the theory of its action which is really more important, 
as it bears more directly on the former one. The opinion 
is divided among scientists as to the nature of the actions 
which take place during the operations of charging and 
discharging storage batteries. The part which the gases 
resulting from electrolysis of the solution play, the func- 
tion of the sulphate of lead which appears on the. plates, 
are among the questions which are subjects of contention. 
Many scientists consider the presence of sulphate of lead 
objectionable and detrimental to the efficiency of the bat- 
tery. Others, notably Messrs. Gladstone and Tribe, in 
England, and Prof. Keith in this country, look upon it as 
a necessary and inseparable factor of the normal reactions 
themselves. In his lecture, Prof. Morton stated that in his 
opinion the gas<s alone were concerned in the reactions; 
that sulphate of lead was a purely accidental, or rather in- 
cidental formation,:and he cited experiments tending to 
support his conclusions. The fact that his per- 
oxide plates did not lose their characteristic color during 
the charging or discharging of the battery is of itself good 
evidence in favor of his theory. Now, one naturally feels 
bound to inquire, in such cases, whether the conditions 
differ from those under which other experiments have 
worked, and in fact there is one noticeable difference. 
Prof. Morton recommends the use of more acid in the 
solution. Instead of 10 per cent. he uses 20 per cent. of 
acid in his solution ; and just here we remember that the 
experiments of Messrs. Gladstone and Tribe show that with 
solutions more strongly acid the tendency to the formation 
of lead sulphate is lessened. Perhaps here may be the real 
secret of the whole controversy, ina mere question of the 
strength of solution, so that in one case at least, the more 
theoretical question becomes the more practical of the 
two, 


If it should appear upon further investigation in” the 
line of this suggestion that the failure of the storage bat- 
tery in certain cases has been due to such causes, we would 
have an additional instance of the fact that ‘“ circum- 
stances alter cases,” in electricity especially. 

While on the subject of storage controversy, we must 
make note of still others of a somewhat graver nature. 
We refer to the litigation with which it has been identi- 
fied. This alone would justify the aphorism with which 
we began this article. It shows another thing, moreover, 
that the storage battery is wcrth talking about and fight- 
ing about. The litigation which attempted to obstruct the 
progress of the Sellon-Volckmar battery in England a year 
ago and the interference suits which have been brought to 
contest the Faure patent in this country are good evidence 
that considerable value is attached to the storage battery 
by electricians. The latest phase of this kind of contro- 
versy is found in a difficulty between the Light and Force 
Company and the Electric Accumulator Company, 
both of this city. This trouble is very much to 
be regretted. It uncovers certain little 
which occurred during the 


doings 
‘“‘sensational epoch” 
and which can only serve to bring the subject of storage 
itself into disrepute. The matter is intricate in the ex- 
treme, but, so far as we can determine, the “American 
patents of the Faure accumulator, or part of them at 
least, have been sold to two distinct concerns, each of 
which presumes itself to be the bona fide owner. Whether 
the cause lies in asin of omission or one of commission, 
and who are the parties to blame, are questions which it 
appears even the learned judges find hard to decide. In 
any event, these controversies are to be regretted. They 
do not tend, as those of a scientific order, to bring about 
increased knowledge or further progress. Their tendency 
is simply to confirm the bad opinions of the enemies of the 
storage batteries; and to corroborate the assertion of 
Edison, for one, who says the storage battery brings ‘out 
a * latent capacity for lying.” 

It is acknowledged that much remains to be done in this 
field. Why not, then, go to work in search of a better 
battery, instead of stopping to question or quibble over 


what is now before us? We believe in the storage battery 
and in its future. We believe even in its present, and 


would like to see its friends lend their efforts to impel it 
onward to its sphere of activity and usefulness, legitimately 
and without ruse or artifice of any kind. a 








Telpherage. 





It isa most promising sign when such men as Prof. 
Fleemiug Jenkin, of world-wide fame and reputation for 
accurate and deep knowledge, come to the front and make 
a suggestion bearing on the practical application of prin- 
ciples with which they are so well acquainted. We have 
always reasoned that, all things considered, he is most 
competent to suggest a remedy who knows the most about 
the disease and about remedies in general. Now, Prof. 
Fleeming Jenkin is not only a profound and skilled elec- 
trician, as his excellent treatise on ‘“ Electricity and Mag- 
netism ” goes to prove; but he is, furthermore, thoroughly 
versed in the principles of engineering, as the excellence 


of his teaching in the chair of civil engineering at the , 


University of Edinburgh demonstrates. Prof, Jenkin has 


been studying that all-absorbing problem, the electric rail- . 


way, to which we referred in our last issue as the problem 
of theday. He anticipates trouble from the leakage, 
which is an inevitable result in ground lines; and, on the 
other hand, he wishes to avoid the extra expense and the 
greater or less inconvenience of having to take the current 
from side or overhead lines, as lately done by Sir Charles 
Siemens. He proposes a new expedient for electric pro- 
pulsion which, though it may not prove applicable to all 
cases, will no doubt be found useful in several places. The 
idea of Prof. Jenkin is to transport vehicles or cars con- 
taining goods or passengers from one point to another, in- 
dependent of any control exercised by the vehicles them- 
selves, by means of a system of strained cables, hence the 
name ‘‘ telpherage.” According toa brief description of 
the system in a recent number of Engineering, Prof. Jenkin 
proposes to employ strained metal cables, which will serve 
both to sustain the load and to convey the electric current. 
The frames or trucks supporting the load run along the 
cables on wheels, and the cars or loads are suspended 
below them from the axles of the wheels, 


An idea of the arrangement may be formed by compar- 
ing it toa railway track formed of cables from which the 
train bangs as if turned upside down. The overhead rail- 
way which is to be seen in machine shops, where heavy 
machinery is transported from one spot to another, is also 
a good illustration of Prof. Jenkin’s idea, The cables are 
divided in equal] sections supported on posts, the arrange- 
ment being suggestive of the elevated railroad like that in 
the City of New York. In the simplest arrangement of 
the line there is a break of continuity at each post support- 
ing it, and the sections of cable are themselves insulated 
from each other and the earth. They are, however, capa- 
ble of being connected by movable coupling pieces, actu- 
ated by the train, so that all the sections receive the 
exciting current and form part of the general circuit. The 
current is supplied to the line by a stationary dynamo- 
electric machine driven by a steam engine or other motor. 

The loads or cars on the telpherage line are connected 
together in trains, and the length of a train is nearly the 
length of a section of the cable or conductor. On passing 
either of the movable coupling pieces between two sections 
the train throws it out of action, disconnecting the two 
sections at that point, but the circuit between these sec- 
tions is maintained through the wheels of the train itself 
and a conductor on the train. In circuit with this con- 
ductor is a dynamo-electric motor, which is actuated by 
the current and propels the train by driving the wheels. 
The power provided is more than sufficient to keep up a 
maximum speed, and the train is provided with a governor 
which, when the speed is sufficient, closes a shunt and 
allows the current to pass without traversing the coils of 
the electric-motor. The governor acts directly to check 
the train if the speed. becomes excessive, by short circuit- 
ing the electric-motor, or otherwise bringing electric brakes 
into operation. _To further insure that one train shall not 
overtake another, Professor Jenkin provides an automatic 
telegraphic communication along the line, and the trains, 
in passing, close and open the telegraphic circuits. This 
automatic telegraph actuates circuit closers between the 
different sections of the main cable or conductor, so as to 
maintain connection between the sections for a certain 
distance behind the train, quite independently, it may be, 
of the movable coupling pieces. It is obvious that a fol- 
owing train entering upon a part of the line in which the 
sections are thus connected will have its speed checked, as 
the application of the power upon the train depends upon 
there being.a break in the electrical coupling between the 
two sections on which the train is for the moment 'sup- 
ported. It will be seen from the above description that 
the control of the trains is completely. automatic’ and in- 
dependent of the train officials. , «72: j 


It will be seen quite readily by the practical electrician | 


that this disposition provides at’once for good insulation. 
Indeed, the insulation may be made as good as in’ a tele- 
graph line, and under ordinary circumstances the same 
dynamo may be made to supply.a much longer section of 
the “road,” without undue or excessive leakage. With 
ground lines of electric railway, like that of Siemens: or 
Edison, the leakage is very marked, and for this reason 
Mr. Edison has adopted the plan of dividing the whole 
line into’short sections of a few miles, with stations and 
feeding dynamos at each. Dr. Werner Siemens favors the 
use of an insulated conductor supported beside the line, 
and. giving current to the motor on the train by means of 
a running connection pulled by the train, There is one dis- 
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advantage attaching to this procedure, however: The 
contact is not always as sure and as sufficient as it should 
be, for we must-bear in mind that the conductors will oxi- 
dize in the open air. In Prof. Jenkin’ssystem the whole 
weight of the car helps to insure the contact just as when 
the current is transmitted through the rails. Professors 
Ayrton and Perry have sought to overcome the leakage 
difficulty by making the line in very short sections, each 
of which is put in circuit with the dynamo in ‘turn as the 
train progresses, by an automatic action of the train itself. 
In this way there is only one section electrified at a time 
—namely, that over which the train is running—and the 
leakage on the whole line is consequently very small. 


ofItdbdes not seem to us that this new system would be 
‘very expensive. Indeed, we believe it would prove 
_chéeaper'than the present method, as the necessity of a 


special line-to. carry the current in the improved system 


-.. of Si Charles Siemens is of itself an item of considerable 
- . expense, whileit7strikes us that the occasion for repairs 


and overhauling ‘will be likely to be rather more frequent 


than wouldbe desirable in an every-day practical system. 


The idea .advanced by Prof. Jenkin is new, and certainly 
deservés, the consideration of electrical engineers. We 
should be glad to hear of its experimental adoption on a 
line of a‘mile.or more, to see how it would compare prac- 
tically with the ordinary electric railway system. 
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_ OUR ELECTRICAL AGENCY. ~ 





We thank many -readers of Tar ELECTRICAL WORLD 


for their.rinterest in ‘the Electrical Agency récently éstab- 
lishéd by »us: - It “may interest’ them to know that “the 
agency has got fairly under way, and already has applica: 
tions for patents pending in behalf of clients who first 
heard of the agency in. THE ELECTRICAL, WorRLD of April 
28. This instantaneous success goes to show the need 
that existed for just such facilities.as we now offer to the 
electrical-public. The following letter from the Western 
Union manager in an important Southern city is one of 
several of a similar nature which we have received : 

Sir—I think you are entitled to the thanks of the elec- 
tricians of this country for your new departure in the pub 
lication of a strictly scientific paper; and I trust you will 
meet with abundant success. I am also glad to see that 
you have turned your attention to the patent business. I 
know the difficulties which beset the inventor of electrical 
devices on account of the ignorance of the science of elec- 
tricity on the part of the average patent lawyer. I have 
about ready now-.an application for. a patent in this line, 
and would be glad to know your terms, which I trust you 
have had the forethought to make reasonable. 

We did have the forethought to make our charges for 
services very reasonable. The aim of the agency is to do 
thorough, intelligent, painstaking work, and to make the 
rates as low as are at all consistent with first-class work. | 
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Electrical Exhibition in Italy. 








We have just received some official documents from: the 
executive committee of the Italian General Exposition, 
which is to be held in Turin from April to October, 1884. 
It appears from these that there will be a section specially 
reserved for the applications of electricity, and that for- 
eigners are invited to exhibit under the same rules and 
provisions as govern native exbibitors. In the. prospectus 
issued by the sub-committee on mechanical apparatus of 
precision and applied to the sciences, an invitation is“ad- 
dressed to the electrical world generally in terms so press- 
ing that they deserve to be quoted : 

‘‘In addressing itself to the electricians of all--countries 
to invite them to send specimens of their products and to 
come to the meeting of all the Italian producers, in the 
centre of one of the most industrial provinces of the nation, 
to demonstrate the importance of the great industrial ap- 
plications of the: electric current, the committee is certain 
that its invitation will be taken intvu the serious considera- 
tion which it deserves. If there is a country where in- 
dustry can cherish great hopes on the applications of 
electricity, that country is Italy, which, being now com- 
pelled to import from abroad all the coal for steam-boilers 
and for gas lighting, sees for the future in the water-falls 
and in the torrents of its Alpine valleys an inexhaustible 
source of motive power. 

‘‘ The Italian manufacturers feel the need of taking into 
account the great applications to which electricity can 
give rise, and they will, not fail to make use of them. To 
the interest which called electricians in 1881 to Paris, in 
the winter of the same year to London, in 1882 to Munich, 
and to the interest which will recall them again to Vienna 
jn 1883, will be added to invite them to the Turin Exhibi- 
tion, the consideration founded on the extensive field of 
applications which this exhibition will open for them ina 
country now rising to large manufactures.” 

According to the official bulletin accompanying the 
prospectus the exhibits will be divided into thirteen dis- 
tinct classes : 

1. Statical electricity : frictional and induction electri- 
cal machines, electrophoroi, condensers, electro-meters, etc. 

2. Electro-chemistry: materials for electrical apparatus 





and electrical circuits, batteries and their accessories, ac- 
cumulators, porous cups, insulators, etc., telegraph wires, 
cables and other conductors for the electrical current 
lightning rods. 

3. Apparatus for the study of the electric current: 

(a) Instruments for electric measures: rheometric mag- 
netic needles, galvanometers, electro-dynamometers» 
standards of capacity, standards of resistance, boxes of 
resistance, rheostats, electrometers, etc. 

(6) Apparatus for the study of the properties of currents 
and for relative didactic demonstrations: thermo-electri- 
cal batteries, apparatus for electro-dynamics and for 
electro-magnetism; apparatus for the study of induced 
currents, induction-bobbins, etc. 

4. Application to the transmission of signals and analo- 
gous applications. Indicators at a distance: chronographs, 
electric meters, electric registering apparatus, electric 
clocks. _ 

5. Telegraphs, telephones, microphones. 

6. Applications to the biological sciences. 

7. Application to the safety on railways : signals, block- 
systems, etc. F 

8. Applications to the firing of mines, and analogous ap- 
plications. 

9, Industrial production of electric currents ; magneto- 
electric machines and dynamo-electric machines. 

10.-Electric lighting. 

11. Transport to a distance and distribution of mechan- 
ical‘energy by means of electricity, electric railways, elec- 
tric plowing, etc. 

» 12.-#lectro-metallurgy and galvanoplastics. 

13. Various applications. 

; All applications for space must be sent in before the 31st 

of-August, 1883, and must be made out on special blanks, 
which will be furnished on application to T. Villa, presi- 
dent of the executive committee, Turin, Italy. Reduced 
freight rates will be secured for the benefit of the exhibit- 
ors. _ The regulations issued by the executive committee 
state that the committee reserves itself the right to refuse 
the acceptance of articles which by insufficient indications 
on the schedule of application could be found inadmissible 
only from the actual inspection of them. Motive power 
will be supplied gratuitously for the lighting and for the 
experiments which must be made in the galleries and in 
tne gardens by determination of the committee itself ; in 
this case the installation or placing of conductors also will 
be provided for, gratuitously. In any other case the mo- 
tive power will be given at a price varying from 30 cen- 
times to fifty centimes an hour and per horse-power, 
according to the number of hours of work and according 
to the amount of power required ; and the exhibitors will 
be enabled to make their experiments in such halls and in 
such places or premises as the executive committee shall 
have placed at their disposal. 

The committee reserves to itself the right to regulate the 
distribu- tion of power according to circumstances and 
according to requests. 

Italy appears to be a good field for the electrical indus- 
tries. In electric lighting it has proven a rich source of 
profit to the French companies,especially the Société Géné- 
rale d@ Electricité, which was the first to work its way into 
that country. The Edison light has been introduced in 
Milan within a year, and there is no reason why other 
American systems might not also find something to do 
there, where the various French companies have monopo- 
lized the field during the last half-dozen years. It strikes 
us that where so much power is daily going to waste, the 
electric railway also would find the great economic factor 
which does not exist in most other places where the exper- 
iment has been tried so far. 

It is not impossible that this exhibition may interfere to 
a serious extent with that which is to be held in Philadel- 
phia under the auspices of the Franklin Institute, in the 
summer and fall of 1884, from the fact that it is nearer the 
countries which are expected to contribute to an exhibi- 
tion of this nature. We should deplore any circumstances 
that would tend to detract from the success of an Ameri- 
can electrical exhibition; all the more so from the fact 
that America has chosen to lag behind in the matter of 
electrical exhibitions, whereas it ought to have been first 
in such a matter. 


To Subscribers. 





Present subscribers who prefer The Operator to THE 
ELECTRICAL WORLD have only to notify us to have their 
subscriptions transferred. The Operator will be sent for 
twice the length of time the subscription to THE ELEc- 
TRICAL WORLD is paid for. To those who do not notify us 
we shall continue to send THE ELECTRICAL WORLD. As, 
however, we offer to send The Operator from the present 
time untilthe end of the present year for 50 cents, as a 
kind of trial trip, we hope all readers of THz ELECTRICAL 
WORLD will remit this small amount and take both papers 
during that period. 

Many have already done so. Those who have not yet 
remitted the fifty cents will oblige by doing so now, that 
their names may be entered for both papers. This will 
prevent their missing any of the issues. There is not a 


f reader of THE ELECTRICAL WoRLD who will not be bene- 





fited to the extent of several times fifty cents by reading 
The Operator until the end of the year. Those who- dis- 
agree with us in this opinion are requested to test the mat- 
ter practically by remitting the fifty cents and trying The 
Operator until the end of the year. 
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The New York Electrical Society, 





The lecture on ‘‘Electro-metallurgy,” which was an- 
nounced for the meeting on the 4th inst., was postponed 
on account of the unavoidable absence of the lecturer, 
Prof. N. 8. Keith, who was called out of town on urgent 
business at the last moment. In the absence of the regu- 
lar speaker an informal discussion on underground con- 
ductors was opened: by Mr. Hamblet, of the Western 
Union time service, who related some interesting facts 
that had come under his observation in years past. Mr. F. 
W. Cushing added a few remarks on the Fuller conduit 
now being laid in Chicago. President Small narrated 
some experiments made to determine the amount of re- 
tardation taking place ina section of aerial cable half a 
mile long. Prof. P. H. Vander Weyde then described a 
system of underground telegraphy, devised by himself, 
which is designed to be fiee from disturbances by induc- 
tion or retardation. The system is extremely ingenious 
and effective, and its most interesting feature is in the fact 
that in acable composed of several conductors the current 
transmitted on any one line returns by dividing equally 
through all the other lines in the cable, instead of return- 
ing through the ground. No ground connections are 
necessary, and, therefore, the disturbances due to earth 
currents are eliminated entirely. 

Prof. Vander Weyde added some very interesting re- 
marks bearing on the subject of the lecture of Prof. Keith, 
Prof. Vander Weyde is one of the pioneers who, with 
Jacobi, Spencer and others, developed the art of electro- 
deposition, and he had with him the specimens which re- 
sulted from his earliest attempts in this field. Other speci- 
mens showing the later progress in the art were also 
passed around. The professor then gave a brief analysis 
of the reactions which take place in the electrolytical de- 
position of the metals. Altogether the meeting was most 
interesting, in spite of the disappointment caused by the 
absence of Prof. Keith. The president announced the re- 
ception of a valuable present in the shape of a condenser, 
presented the society by Mr. Wm. Marshall, instrument 
manufacturer. The condenser is graduated in eighths, 
fourths, halves and ones, and has a total capacity of 14% 
microfarads. It is said to be absolutely correct, and is 
estimated to have cost over $100. A vote of thanks was 
tendered Mr. Marshall, and it was decided to place an ap- 
propriate inscription on the condenser. 

The society appears to be in a prosperous condition, and 
in a fair way to assume a higher importance in the electri- 
cal community. It is a pity, however, that so many of the 
members fail to attend the meetings regularly. There is 
material enough, and of the best quality, in the city to 
make the society equal to any of its kind in Europe, if 
only alittle more attention were given it by many who 
could contribute to its growth, but do not seem to do so. 
Why ¢annot the brighter lights of our science in the city 
condescend now andthen to shine, that the radiance of 
their knowledge may diffuse a glow of advancement over 
us all ? 
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To Non-Subscribers. 





To non-subscribers who may see THE ELECTRICAL 
WORLD we would say that we are engaged in what we con- 
sider a very laudable effort to furnish a strictly first-class 
American weekly electrical journal. The present and the 
last two or three issues speak for themselves, Electricians, 
we are glad to say, are not slow to appreciate our efforts. 
Those, however, who have not yet subscribed for 
the paper are asked to send us their subscriptions, both 
to show their interest in a high class American elec- 
trical journal, and also that they may keep up with the 
latest progress and development in electrical science. 
The special offer we make to mail the ELECTRICAL WorRLD, 
from the present time until the end of the year for $1.00 
or both THE ELECTRICAL WorLD and The Operator, for 
$1.50, ought to induce every one connected with the 
electrical business in any of its branches to read both 
papers, at least until the end of the year. 
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Correction in our Supplement. 

A mistake occurs in the table of data about pure copper 
wire which was issued as a supplement to THE ELECTRICAL 
WokrLp of April 28. The decimal point is misplaced in the 
square millimetres column of the area portion. It should 
be one figure further to the right. Thus, 10.4435 should 
be 104,435. We copied these data from an advance proof 
kindly furnished us by Messrs. W. T. Glover & Co., and in 
the limited time at our command did not undertake to 
question their accuracy by going over the computations, 
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Telephone Matters in England. 


To the Editor of The Electrical World ;: 

Sir: Notwithstanding all that has been said and written 
in the United States abuut wires being placed underground 
in cities in England, the fact remains that the telephone 
wires are a grand exception in this respect, for they run in 
all directions over the housetops, in a manner similar to 
those in our American cities. About the first thing I no- 
ticed on arriving in London (that is to say, when the fog 
had lifted sufficiently to enable me to notice anything) was 
the peculiar method of running housetop wires and the 
construction of fixtures. They are very much neater than 
our cumbersome and unsightly structures, and perhaps 
the reason why the companies are not hunted down with 
underground legislation to such an afflicting extent as in 
America is that the esthetic sense of the public is better 
satisfied with their appearance. To give your readers a 
chance to judge for themselves, I send you two sketches. 
Fig. 1 gives the general appearance of these fixtures with 
the insulators and wires attached. Fig. 2 gives a larger 
view of the insulator, and shows its construction as well as 
the manner of securing the wires to it. This type of insu- 
lator is known as the shackle insulator. 

Referring to Fig. 1, it will be observed that this mode of 
construction brings the wires one above another, instead of 
side by side, as in our method. The wires are drawn up so 
that the sag of each one is the same as that of all the others, 
and, although they are very close together, they seem to 
keep their position without coming in contact with each 
other. The pole or shaft consists generally of iron tubing, 
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Fig. 1. 


though sometimes it is made of solid iron ; this is securely 
stayed, asin Fig. 1, on from three or four sides,and where the 
height of the pole requires it two sets of stays are used, 
one set attached near the top and another about the mid- 
dle. I noticed that several of the stays are supplied with 
an adjusting link, as shown in the sketch, for the pur- 
pose of taking up the slack when occasion requires it. The 
shackle insulator (Fig. 2) seems somewhat complicated for 
the number of parts used in its construction, A is the 
tubular iron post, B the bracket, C the porcelain or earth- 
enware insulator, D the iron bolt which passes through 
its centre and is fastened to the iron straps E E. The op- 
posite ends of these straps are secured to the bolt F, which 
passes down through the hole in the bracket B. The whole 
is firmly secured to the pole by an iron strap or clamp G, 
the ends of which are fastened to the bracket by bolts. By 
this arrangement the insulators can be placed to accom- 
modate wires approaching from any point of the compass. 

To avoid confusion, I have made the drawing so as to 
show the insulators on one side of the pole only, but in 
many cases I have seen them standing in all directions 
around the pole, carrying as many as eighty wires. Usu- 
ally, however, they are more uniform ard appear as in the 
drawing. In many cases they use two insulators for one 
wire. Just why this is does not appear, unless it is a sug- 
gestion from the insulator manufacturers. 

The objections to lines of this description may not be 
very serious, but one or two suggest themselves. For 
instance, the liability of Jeakage of the current from in- 
sulators of this construction in wet weather (and there is 
a preponderance of wet weather here) on long lines where 
the galvanic current is used for signaling. This is what is 
universally used for that purpose, and they employ the Le- 
clanché battery. They have not got our fine magneto 
calls yet, and it may be some time before they adopt 
thei, 

Another objection to this style of line construction, 
which might bea more serious one if used in America, is 
that in case one or more of the top wires should break, as 
in a sleet storm, for instance, the chances would be of 





crossing up the others, and perhaps breaking them down 
one after the other, like a row of ten pins. 

Some hints may, however, be learned from this method 
of line construction which may or may not be useful to 
new companies starting in the United States. 

I had the privilege of visiting one of the central offices 
in London. I was surprised to find them so far behind us 
in improvements in telephone apparatus. They showed 
me their central office switch,which was the identical one 
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Fie. 2. 


Mr. Bell brought over some five or six years ago. I in- 
quired whether they had not seen the improved styles of 
compact plug switch-boards now so common in the United 
States. They said yes, and that they had one somewhere. 
After looking around, a very small one about six inches 
square was pulled out from under a shelf. I asked why 
they did not use that style, it being se much more compact 
and easier to handle. They said they ‘‘ were thinking 
ubout it.” I found this was not the only case where our 
English friends were extremely slow in adopting improve- 
ments. The office seemed to work smoothly, however, but 
time does not seem to be of as much account in making 
connections as we consider it in the United States. The 
girl at the switch-board got her long terminal cords tan- 
gled up and had to stop and unravel them, while I could 
imagine the subscribers patiently waiting to be connected. 
I inquired what position the gentleman that so kindly 
showed us all the new things held in the company,and was 
informed that he was the fault superintendent. This ac- 
counted to my mind for his worn, sad look. To those who 
are not familiar with the duties of a fault superintendent 
it may be said that he is the unfortunate individual who 
receives complaints as they come in,and attends to repair- 
ing the various troubles to which telephone lines are sub- 
ject. This gentleman is subjected to vials of wrath and 
profanity from indignant subscribers whose lines never 


work ‘‘ just when they want to use them the most.” It is 
a position similar to one held by a gentleman in the Metro- 
oe Telegraph & Telephone Company, New York, and, 
'y the way, I believe even he does not enjoy good health. 
Lonpbon, March 30, 1883. A. A, K. 


Electrical Railway Company Incorporated. 








At Albany, N. Y., on Monday last, May 8, papers were 
filed incorporating the Electrical Railway Company of the 
United States. The incorporators were, Messrs. Grosvenor, 
A. P. Lowrey, Sherburne B, Eaton, Robert M. Gallaway, 
Thomas A. Edison, Simeon G. Reed, Robert E. Deyo, Ste- 
phen D. Field, Charles W. Rogers, John P. Kennedy, and 
George 8S. Scott. These gentlemen, with the exception of 


‘| Mr. Edison, are to be the directors for the first year, At a 


meeting of the directors of the new company, held at No. 
120 Broadway, this city, on May 9, the following were elect- 
ed officers for the coming year : 

Simeon G. Reed, president, Charles W. Rogers, vice-pres- 
ident; Charles Dimon, secretary and treasurer; Stephen 
D. Field, electrician. 

In conversation with a representative of THE ELECTRI- 
CAL WORLD regarding the aims and objects of the com- 
pany, Mr. Stephen D. Field, one of the patentees, said : 

‘Our system is based on a combination of patents owned 
by Mr. Edison and myself. My calculation dates prior to 
1877. The caveat bears date 1879, with a reduction to 
practice during the summer of 1881, Mr. Edison’s patent 
permitted him to use the same in the summer of 1880, The 
objects of the company are the acquisition, development, 
use and disposition of devices, inventions, improvements, 
caveats, applications for patents, patents, grants, conces- 
sions or privileges for electrical propulsion, or the use of 
electrical apparatus on railways, or applicable in any way 
to the use of electricity or electrical apparatus in any form 
for constructing, equipping, operating or maintaining 
railways, or for railway appliances. The capital stock of 
the company is fixed at $2,000,000, divided into 20,000 
shares of $100 each. The company is to carry on business 
in both the United States and Canada. It possesses and 
controls all the apparatus formerly owned by Mr. Edison 
and myself, including Mr. Edison’s electric railway at 
Menlo Park, three miles in length, which has been running 
since last summer, and also a little electric railway 
constructed by me. We shall proceed to make a series of 
demonstrations, or rather experiments, on the Menlo Park 
railway. The business of thecompany will be conducted 
under the superintendence of myself.” 

Mr. Field added that the company would be ready for 
business some time during the coming fall. There was no 
probability of the enterprise falling through. The use of 
electricity for railway purposes was not an experiment, 
but had been practically demonstrated, especially in 
Europe, where there are one or two electrical railways 





now in operation, The experiments at Menlo Park were 





to be made simply to test the different forms of electrical 
apparatus in the hands of the company, in order to ascer- 
tain which is the best for practical use. 

‘* Will your patents,” asked the reporter, ‘conflict with 
European patents ?” 

‘* No,” was the reply. ‘Our patents will not be affected 
whatever by European patents. We ante-date those. The 
only difficulty that has been experienced in this country 
toward making electricity available for railway purposes 
has been the contest among the patentees and inventors— 
chiefly Mr. Edison and myself—as to priority of inven- 
tion.” 

As stated in last issue of THE ELECTRICAL WORLD, 
Mr. Field has been devoting much attention to the prob- 
lem of applying electricity to street railroads. It is under- 
stood that Mr. Edison will be the consulting electrician for 
the new company, but neither a director nor an officer. 

The first practical work to be undertaken by the new 
company will, it is said, be to place an electric engine in 
operation on the elevated railway. The arrangements to do 
this have already been begun, and before long the public 
will have an opportunity to see how it works. The com- 
pany promises to relieve the city of the smoke, the noise, 
the flying ashes, the water leaking, and other nuisances 
that have attended the use of steam on the elevated roads. 
The plan is to use the rails as conductors. The locomo- 
tive will be a moving dynamo. The electricity will be 
picked up from the tracks, 
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Menlo Park. 





lt is an hour’s ride from Jersey City to Menlo Park—the 
vrakemen and other haste-making people of the rail call it 
‘* Mellow Park,” with that marvelous talent for mispro- 
nunciation which distinguishes them everywhere, Gliding 
out of the whir and roar of the city you pass into a smooth 
country dotted with pretty stations and reflected by a 
broad canal, clear and smooth asa mirror. At the Parka 
bili confronts you. A board walk of the time-honored 
village order of architecture leads to the top, from where 
one can look southward and see miles of beautiful low- 
land bordered by the purple rim of a hazy horizon, There 
are foggy mornings in that valley sometimes, and evenings 
of such soft splendor that to look down upon them from 
the heights uf Menlo Park is to enjoy a bit of topographi- 
cal beauty of an uncommon kind. 

This is the highest point of land between New York and 
Philadelphia. It rises directly northward from the little 
railroad station and spreads away into level ground again 
on the hill-top, over which big, roomy houses are scattered, 
conspicuous among them are Mr. Edison’s work shops, 
those famous walls within which the “‘ Wizard of Menlo 
Park” wrought the marvels which have made him 
famous. How quiet and half-asleep the place looks, with 
its big white houses and the electrician’s workshops from 
which issue no beat of bammers nor whir of wheels. A 
stranger who did not know that this is ‘ scientific 
ground” would never dream that that long wooden build- 
ing which looks like a scuffed school-house had been the 
cynosure of the inventive world. Men are plowing in the 
fields, giving a pastoral atmosphere to the picture. A 
range of hazy hills lie in the extreme. southeast, and just 
out of sight to the eastward is New York. Knowing that 
it is there one can almost feel the throb of its mighty 
heart. Its electric lights can be seen any night. 

The commissioner of THE ELECTRICAL WORLD was one of 
a party taken to visit Menlo Park by Col. W. G. Sherman, 
electrical engineer, representing the Edison system in Bue- 
nos Ayres. Among his guests were Sefior Jorge Hammeker 
y Mexia, member of the Mexican Congress and editor of 
La, Libertad, city of Mexico, and Sefior Enrique Rodriguez 
Miramon, civil engineer, or ingeniero civil, as they say in 
Spanish, from the city of Mexico. These gentlemen had 
read much of the genius of Menlo Park, and were de- 
lighted to visit the scene of his experiments. There was 
considerable talk about ‘‘currents,” ‘‘ conductors,” 
‘*dynamos,” and other terms which left the unscientific 
members of the party floundering in hopeless ignorance. 
The glibness with which people of an electric turn rattle 
off the names of the machinery they use and the terms 
which explain its operations is something that excites the 
wonder of those untaught in their specialty. Then, too, 
there was much mangled English, and Spanish so twisted 
from its original sound as tu be unrecognizable to a native. 
The Mexican ingeniero civil was just groping with the 
intricacies and perplexities of our mother tongue, and in- 
terspersed his comments on the marvels of electricity 
with vain longings for a universal language. Mr. Edison, 
who spends most of his time in his rooms in the city, ex- 
pected to accompany the party, but was called away early 
that morning. He sent a telegram to his superintendent, 
Mr. Charles T. Hughes, authorizing him to show the elec- 
tric lions, of which the railroad is now not only the 
greatest, but almost the only one that graces the Park. 
The workshops have been dismantled, most of the ex 
perimenting paraphernalia having been removed to Mr. 
Edison’s rooms in the city. Many men are still employed 
there, but not in experimenting. They operate the com- 
mercial department, their work being largely a matter of 
figures, and not inventive effort. 

The big workshop contains little besides a long table, 
around which the workmen tinker in an absorbed way, 
and over which curious little weights are pulled by 
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strings, the uses of which only their manipulators know. 
There are barrels of resistance spools. Several boys were 


fastening them to fine wires, and around the walls of the 


room they hang by the hundred. A glance into an adjoin- 
ing room reveals numerous glass jars filled with the potent 
blue liquid which generates the subtle force. Mr. Clark, 
Mr. Upton and other members of the wizard’s colony 
drop in and talk on the possibilities of electricity and the 
inventions of the future. 

The electric railroad was the goal of the excursion. 
To be carried over that was the dream whose realization 
was what Mrs, Carlyle facetiously calls ‘‘a good joy.” A 
board walk of the most primitive pattern, literally no 
pattern at all, in fact, leads out to it. Seven thick coils of 
wire, covered with asphalt, run in a shallow ditch by its 
side. These ‘‘ condooktors” the ingeniero civil prods with 
his cane and wonders ‘‘ why seven?” 

The railroad has the slenderest of iron rails and delicate 
little ties, all exactly alike. It isnarrow and looks like a 
strip of bordered tape stretched over the green carpet of 
the spring. The engime is so little that it seems presump- 
tuous in it to assert itself fit to carry any kind of a train. 
The coach attached is like a diminutive horse-car. Alto- 
gether, it seems like playing at traveling, which, indeed, 
it is. Away goes the enchanted train, without steam, heat, 
cinders or smoke, not so rapidly as the lightning, but quite 
fast enough for travelers to see the country. Too fast for 
the safety of the hat of the Spaniard who is coping with 
the English tongue. It is wafted into a field of plowed 
ground, and he goes on in smiling serenity, delighted with 
everything, electric railroads most of all. On the return 
trip he finds it hung on a stick so close to the track that he 
could reach it from the platform, an incident which caused 
him to declare, in strong though not grammatical dic- 
tion, that this iss surely a courteous country, even if its 
language is the most difficult in the world. The road 
runs over trestle-work, curves around trees with low, 
hanging branches, and around fences and tangled, damp- 
looking clumps of undergrowth. It is two and a half 
iniles long, and the trip is made one way in six minutes, 
which is said to be slow time. Owing to the late rainsand 
the general settling down of the ground—which is the duty 
of all ground in the spring—the road is rough, and the 
highest speed not attainable. After the ride, the un- 
initiated touch the engine wheel and shriek their surprise 
at the shock. They touch the track just passed over, and 
by putting one hand in the water of the little ditch at its 
side and the other on the wires which run along the side 
of the bar, discover that the mysterious agent is powerful 
there. 

The room containing the dynamo machines is visited, 
and also the beautiful engine which supplies the power 
for all departments. It is as bright as a new coin, and the 
little room is as dainty as a parlor. On the wall hangs a 
picture of Mr. Edison. The face is a young one, and 
singularly gentle in expression. On this being remarked 
upon, one of the members of his staff said: ‘‘ Yes, and 
he is as good as he looks, I have known him four years, 
and I never saw him angry; never heard a coarse or 
unkind word from his lips. He is really a most perfect 
man. No one can be associated with him and not love 
him,” 

‘* Do many visitors come here?” somebody asked. 

‘* Not now ; and when they do they only stay an hour 
or two and go back on the next train.” 

Tbe lamp factory is located in Newark and employs 
nearly two hundred women. 
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Electric Cranks. 





THE FANCIED INVENTORS WHO HAUNT THE OFFICES OF A 
TELEGRAPH COMPANY. 

A prominent electrician of one of the telegraph com- 
panies, says the Chicago Tribune, speaking recently said : 

‘* We are overrun with inventors and deluged with plans 
for cables and underground systems. About every other 
man who calls to see us has a box under his arm contain- 
ing a model of his scheme. We are glad, indeed anxious, 
to listen to them. While we do not expect anything per- 
fect, or nearly so, we live in the hope that they may bring 
around an original idea which we can elaborate. We are 
willing to spend money in experimenting, and to afford 
them the use of our wires—in short, put our facilities for 
investigation at theircommand, This is generally known, 
and apparently acts as a powerful stimulus to the imagi- 
nation of a host of—of—” 

‘“ What?” he was asked. 

‘‘T was about to say cranks, Very few of these ‘ invent- 
ors’ are connected with telegraphy or any Other form of 
applied electricity. It is singular also that a large percent- 
age of them belong to one profession—the practice of a 
certain department of pathology—which has not the 
remotest relationship to electricity. They do not appear to 
realize that electricity is really a most abstruse science, 
and they rush in where its great professors fear to tread.” 

Asked to describe some of the inventive cranks and their 
ideas, the gentleman continued: ‘‘O, they are innumera- 
ble. The other day a jovial old farmer-looking chap came 
into my office to see, he said, the managing electrician. 
I referred him to the superintendent, but he wanted a 
‘practical man.’ Then he informed me that he had dis- 
covered a system of underground cables which was per- 
fect. I asked him how he had found it, and he replied 





that it had been revealed to him in a dream. In his vision 
he had completed a machine by which he could cover with 
an absolutely perfect insulating material 400 miles of wire 
a day? He had not yet received his patent, and knew 
nothing of telegraphy, but would sell his invention for 
$1,000,000, and would explain it after we had paid over the 
money. Another man in Indianapolis wrote that he had 
discovered a cable so indestructible that the earth might 
be consumed and his cable would remain intact. He also 
wanted us to purchase his secret first. 

‘**A man came to us,” the gentleman went on, “ with 
the plan of a new battery, one cell of which should equal 
three Callaud’s—the most constant battery known. It 
was a very new idea—that is, when his grandfather was 
born—the old salt-battery. The inventor claimed that its 
strength would never decrease. We made the experiment 
at considerable expense, thinking he might have some- 
thing new. We found his claim as to the continuousness 
of his battery correct. It was so continuously weak we 
couldn’t measure its power on the finest galvanometer. 
These fellows generally hit on old ideas. One of them— 
an Illinois school teacher—built a set of instruments that 
cost him his savings for a year and a half, only to find that 
he had taken up an induction idea long ago abandoned. 
Another man has a scheme for working a common iron 
wire under water, which he can’t explain, but which he 
says isall right. Another came to me with a multiplex 
instrument, and also to learn how to wind the bobbin in it 
—the first thing an instrument-maker learns. 

“‘The plans I listen to daily for electric lights, tele- 
phones, instruments and cables are too many to enumer- 
ate. Asa rule they are impracticable from the beginning. 
It is useless to tell these people to learn the first principles 
of the great force they aim to subvert. The knowledge 
that telegraph companies keep up a keen hunt for im- 
provements and liberally encourage investigators urges 
them on. The prize to success is great. The man who 
invents a perfect cable or a new multiplex system will 
gain the key to a fortune like those of the modern Monte 
Cristos. 

‘*However, instances are on record of amateurs stum- 
bling upon great ideas. The germ of the duplex system, 
which is of incalculable value, was born in the mind of an 
operator who made no pretensions to proficiency in the 
science of applied electricity. The existence of aerial cur- 
rents of electricity which may be used without wires was 
claimed as a discovery by two different men, each an 
amateur. The electric light was first made practicable by 
a man who was not a professional, and the inventor of the 
telephone was a college professor.” 

te eee 


Transmitting Time by Telephone. 


We have been aware that time can be saved by means of 
the telephone, but it appears that we had overlooked an- 
other interesting relation between time and the telephone, 
namely that time also can be transmitted by it. A system 
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Fig, 1. 


for transmitting time from a central standard clock, lately 
invented by Mr, C. W. Ruehle, of Detroit, Mich., has been 
in successful use in Ann Arbor, in that Stafe, for the last 
six months, in transmitting the time of the observatory 
clock to jewelers and business men in various parts of the 
city. 

After reading the elaborate account of the Time Tele- 
graph Company’s system of transmitting time by telegraph, 
in the present issue, no doubt our readers will be interested 
in a brief description of Mr. Ruehle’s system, by Mr. 
M. W. Harrington, which appeared in a recent issue of 
Science : 

Its general character can be seen from the accompanying 
figures. Fig. 1 is the face view of the transmitter. At a, 
a are the binding-posts for the wires from the battery ; }, 
b, those for the wires of the telephonic circuit: Between 


the latter is a switch, not represented in the drawing, 
which enables the operator to cut out the telephone cir- 
cuit when any thing goes wrong ; ¢ is a button, by press- 
ing which the instrument can be set going. When 
started, it runs for two and one-half minutes, during 
which time the hand in the centre completes a revolution. 
At the end of that time it stops, and can be started again 
only by pressing the button. 

In Fig. 2 we have a view of the interior. We have here 
ordinary clock-work, with the addition of a Ruhmkorff 
coil at d, the unlocking part e, a circuit-breaker at f, and 
an intermitting wheel g. This wheel moves to the right. 
As it turns, the radiating bars on it] are brought to a ver- 
tical position one after the other ; and, while passing this 
position, they raise the lever suspended above, and, by the 
action of a pin at its end, keep the circuit open. They are 
so placed and gauged that they hold the circuit open from 
55 to 60 seconds of the first, and then of the second 
minute. 

Each break in the primary circuit causes a distinctly au- 
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dible sound in the ear telephone. This sound is so loud 
that I have sometimes heard it across the room, As the 
circuit is broken each second for the first fifty-five seconds 
of each full minute, and for the full thirty of the last half- 
minute, the time transmitter gives a series of seconds sig- 
nals easily received at any telephone in connection with it. 
The intermission of five seconds at the end of each full 
minute serves to notify the receiver that the next minute 
is about to begin and thus saves him the trouble of count- 
ing. 

In using the time transmitter the person who desires the 
time calls me up by telephone and [ start the transmitter 
at the beginning of some minute by his time. The corres- 
pondents are usually jewelers and do not need to be told 
the minute at which the transmitter began. If they do 
need the minute it can be given them verbally by the 
Blake transmitter. The succession of beats and intermis- 
sions gives the receiver four opportunities for comparison, 
viz.. the beginning of the first, second and third minute 
and the end of two minutes and a half. 

An important feature of this method is its capacity for 
transmitting time to several or many persons simultane- 
ously, In order to test this, Manager Keech, of this place, 
obligingly called up all the exchanges connected with us. 
Some did not respond, but those who did—a dozen or fif- 
teen in number and distant in all directions from ten to 
seventy-five miles from us—all heard the beats of the 
transmitter distinctly, except at Port Huron. From this 
and some other tests I concluded that by this method the 
time could be received by at least twenty-five telephones 
simultaneously. 
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The Gramme Company and the Underground Question. 





To the Editor of The Electrical World : 

Sirk: In your issue of April 28, in an article headed 
‘‘The Underground Problem,” you say that there are elec- 
tric light companies, ‘doing a lucrative business,” not 
represented in the General Committee on Underground 
Communication. The simple fact is that the committee is 
a direct result of a similar committee of the Gramme Asso- 
ciation, which includes all the ‘‘ systems” to be provided 
for. That there are other companies using some or all of 
these systems is not material, but only that all systems 
shall be included. It is the province of: the Gen- 
eral Committee to look after general interests, including 
patent law, legislation and the exposure of fraudulent de- 
vices to rob the public under the guise of electric com- 
panies, and it took this matter up in due course asa sub- 
ject of vital and general interest. Ultimately it invited 
the co-operation of companies using other and different 
systems, and nosystem or interest is omitted. The Brush 
Company uses the arc and incandescent system in connec- 
tion with the storage battery. The Edison Company 





adopts the incandescent syseem with direct current and 
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permanent bar ways. The Fuller and Houston-Thomson eys- 
tems use the arc lamp exclusively. The Jablochkoff Com- 
pany employs alternating currents and parallel candles, 
and the United States Company uses a combination of the 
arc and incandescent systems, with direct current from 
the dynamo. There isno other system in use. 

The Gramme Company has really done most of its work 
at the cost of these companies, but in this case, as hereto- 
fore, it has acted not only in its own interest, but for the 
benefit of all bona-fide companies and the public at large. 
Ite work is now transferred to the general committee. 

: Rost. W. BLACKWELL, Secretary. 

New York, May 9, 1883. 


[This has reference to our leading editorial of April 28, 
in which we commented on the fact that only those elec- 
tric lighting companies belonging to the Gramme Company 
were invited tobe present at the meeting of the Under- 
ground Committee, April 20. In doing so we simply ex- 
pressed an opinion that is held by many others. It isa 
striking fact that none of the telegraph companies were 
omitted; whereas, if only distinctive, characteristic sys- 
tems had need of being represented, as claimed above, 
only three or four invitations would have sufficed. We 
scarcely need to be told that a district messenger company 
does not use any other Morse system than that used by 
the Western Union. In fact, the Western Union itself 
would be a fair representative of telegraphic systems as a 
whole. We are glad, however, that our article has called 
forth a letter from one of the officers of the Gramme Com- 
pany, disavowing and disclaiming any selfish intentions; 
and the public, also, no doubt will be gratified to know 
that a convenience so great as an underground system is 
bound to be will notJbecome a monopoly.—Ep. ELECTRICAL 
WORLD. } 
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Testing Chicago’s New Conduits, 


The Chicago Sectional Electric Underground Company 
invited the Mayor and City Council and a number of gen- 
tlemen interested in the telegraph and telephone business 
to witness some underground-wire tests at the Postal Tele- 
graph Company’s offices on Thirty-third and Thirty-ninth 
streets, in that city, on last Saturday. A special car con- 
veyed the party to Thirty-third street, the company’s tem- 
porary office being at the corner of Thirty-third and 
Arnold streets. Among those present were Mr. J. E. Ful- 
ler, manager of the company ; Mr. G. W. FeJton, Western 
Union; Mr. Fay, Chicago Telephone Company; Mr, 
Knapp, Board of Trade Telegraph Company; 
Mr. Fairbanks, New York, and Mr. Swarthout, both of the 
Postal Telegraph Company ; Mr. Gray, Mr. Edward Koch, 
Mr. Barrett, ex-Chief McGarigle, Col. Peters, and several 
members of the City Council. The conduit had been laid 
between Thirty-ninth and Thirty-third streets, but owing 
to the heavy rains of Friday the work of completing the 
connection had been much delayed and was not quite 
finished when the party arrived. 

After some delay the instruments were erected, the 
wires attached, and the first message via a mile of buried 
wire flashed along the line to New York. It was plainly 
demonstrated that the wires worked satisfactorily through 
the conduit, so far as telegraphing was concerned. Mr. 
Gray tried to communicate by telephone, but with very 
little success. He said he could bear what Mr. Cushing, 
at the New York end said, but he could not make Mr. Cush- 
ing understand what he said. It was intended to have 
some experiments or exhibitions in duplex-telegraphy and 
printing by telegraph, but owing to the delay and the 
fact that the arrangements were imperfect these were 
postponed. The conduit, which 1s of iron, contains two 
chain-work shelves made from copper-wire. As many as 
fifty wires may rest on each shelf, and below the shelf is a 
space for the large cables. The wires are strongly insulated, 
and may be packed together without any deterioration in 
service from induction. The system costs about $6,000 
per mile, and the company states that it will be much 
cheaper in the city than the ordinary overground wires, 
It is intended to put down an extra large size for the cen- 
tre of the city, so that any number of lines may be accom- 
modated. 





Another School of Electrical Engineering. 





The establishment of departments for the study of elec- 
trical engineering in some of the technical schools like the 
Stevens Institute has led other institutions to consider 
the feasibility of doing likewise. Among these the old 
Norwich University, of Norwich Vt., latterly known as 
Lewis College, of Northfield, Vt., ia now spoken of in this 
connection. The school was originally akind of military 
institution, having been, in fact, founded by a soldier 
Captain Alden Partridge, at the time superintendent of 
West Point military academy. It was incorporated in 
1834, During the war the school did not prosper, although 
its name was glorified by the heroic conduct of many 
undergraduates upon the battle-field. Since 1866 the Uni- 
versity had been removed to Northfield, Vt., and had been 
known as Lewis College. Many of its graduates are resi- 
dents of New York, and are taking active measures to 
have their ‘alma mater” placed again upon a sound finan- 
ial basis. Gen. G. M. Dodge, of this city, is at the head 


of a committee of those interested in the old school. It is 
proposed to remove the institution to Brattleboro, Vt., 
and to restore its old name of Norwich University, and to 
combine it with an electrical engineering school, if the 
citizens of Brattleboro will only subscribe a sum sufficient 
to cover the expeuse of making the change and of provid- 
ing the better facilities desired, It is thought that a sum 
of $25,000 would suffice for this purpose. 

Many of our prominent electricians entertain the pro- 
ject of founding an electrical school there with more favor 
than they did the movement which was instigated some 
time ago for the purpose ef establishing a similar institu- 
tion in New York City, principally on account of the 
greater expense of maintaining such a school in the city, 
and on account of the higher cost of living to the students. 
It is said that Mr. Edison and some of the officers of the 
Western Union Telegraph Company favor the Brattleboro 
scheme, 
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Spiral Telephone Wire. 
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The descriptive notice of the new spiral telephone wire 
which appeared in the ELECTRICAL WoRLD of the 28th ult., 
hascalled forth a letter from Mr.R. M. Hunter, civil engineer, 
of Philadelphia, who informs us that two or three years 
ago he conceived the application of spirally twisted wire to 
telepbene circuits, and that if the company now manu- 
facturing the spiral wire could not show a prior claim he 
would take measures to assert his rights to the invention. 
Weare also in receipt of a letter from Mr. Gorham Gray, 
the patentee of the wire manufactured and sold by the 
American Spiral Telephone Wire Company, who informs 
us that the idea is not a recent one with him. As it is 
possible that others may also have been working in the 
same channel, we reproduce this letter for their benefit : 
To the Editor of The Electrical World: 

Sir: My conception of the idea originated some sixteen 
years ago, when I adopted the spiral lightning rod for my 
country houses, then building; but as such rods were 
then twisted, thereby losing strength and making the cost 
of the wire far too great for telegraph uses, I laid it aside 
until I could conceive the practica) method of spiraling 
the wire, i.e., grooving it spirally, cheaply and without 
twisting. Telephony next called my attention to the 
matter again, and I at once set about getting up a simple 
contrivance for spiraling wire both for making nail-driv- 
ing screws and fcr such uses for telegraph, telephone and 
electric lighting purposes as should prove of value. These 
machines carry the die around the wire automatically in 
proportion to the number of turns desired in a given 
length ; and the broad patent granted me for this method 
of spirally grooving wire without twisting seems to cover 
the only practical method of manufacturing a spiral wire 
for obviating or avoiding induction, twisting a wire for 
this purpose being entirely impracticable, both in use and 
in cost. The many months of use of this wire for tele- 
phone purposes seem to warrant my original conception of 
the advantages to be obtained by using a spiraled wire as 
a conductor of electricity, conceived in the year 1867. 

Boston, May 5, 1883. GORHAM GRayY. 





The Pittsburgh Telephone District Repurchased. 





Several months ago we published a report of the pur- 
chase by the American Bell Telephone Company, of Bos- 
ton, of a controlling interest in the Central District and 
Printing Telegraph Company, of Pittsburgh, Pa., which 
owns the telephone rights for Western Pennsylvania, 
West Virginia and part of Ohio. The purchase attracted 
much attention at the time, as it was believed to be part 
of a grand scheme of the American Bell Company to con- 
solidate and control the telephone interests of the country. 
It is now announced that Pittsburgh parties have re-ob- 
tained control of the property inquestion. The Pittsburgh 
Commercial Gazette, of the 8th inst, says : 

L. Halsey Williams, Esq., and W. N. Riddle, Esq., re- 
turned yesterday from Boston, whither they went a few 
days ago to close the repurchase from the American Bell 
Telephone Company of a controlling interest in the Cen- 
tral District Printing and Telegraph Company of this city, 
The gentleman named represented a syndicate consisting 
of D. Leet Wilson, T. H.Given, estate of Samuel George, 
Jr., represented by John L. George; Wm. N, Riddle, D, 
F. Henry, Ralph Bagaley, J. H. Lippencott, L. Halsey 
Williams and George I. Whitney, being the parties who 
three months ago sold to the Boston corporation named 
above the controlling interest in the Pittsburgh company, 
and they now repurchase $260,000 of the $500,000 of capital 
stock, On the original deal the members of the syndicate 
made a profit of between $71,000 and $72,000 each, a por- 
tion of which they have nowre-invested. The object of 
the Boston company in paying such a large price for the 
Pittsburgh district rights was to obtain a direct system of 
communication between Boston and Chicago. Pittsburgh 
was an important intermediate point, and without the 
rights in this district communication could not be had. 
New contracts were entered into on Saturday, under 
which a number of very valuable additional concessions 
and privileges were given to the company, and it is one of 
the best investments in the county. In its district there 
are now in use over 2,500 telephones, and the receipts of 





the company are very large, the dividends being liberal. 





Fired by Lightning. 


One of the most destructive oil fires that has ever oc- 
curred in this vicinity took place on Thursday morning 
last, May 10, and was caused by an oil tank belonging to 
the National Storage Company’s works at Communipaw, 
Jersey Vity, being struck by lightning during the severe 
shower which occurred about half-past three o’clock that 
morning. When the lightning struck the tank a huge 
sheet of flame immediately shot up in the air with 
a deafening report that shook the neighborhood and 
was heard for miles around. A canopy of smoke like a 
colossal balloon rose above the oil works and spread itself 
over the city like the pall of a volcano at the commence- 
ment ofan eruption. Then followed explosion after ex- 
plosion, rivaling the crashes of the thunder, and the exten- 
sive oil works were soon a roaring mass of flames. The shaft 
of lightning of unequaled brilliancy and vividness that 
struck the first tank was seen by a fireman a mile away, and 
an engine at once started for the scene. It was soon dis- 
covered to be a useless work to play upon the flames, and all 
efforts were directed to prevent them from spreading. 
After tank No. 7 exploded it was found that six of the 
men who had been near it were missing. 

About the same hour a building at Nos. 413 and 415 East 
Twenty-Fifth street, occupied by Bradley, Currier & Co., 
window, sash and blind manufacturers, was fired by a 
stroke of lightning and destroyed. : 
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The Chicago Farce. 





A Chicago dispatch of the 8th says: ‘‘ After an up- 
roarious meeting of the City Council, lasting till after 1 
A. M., and which at times threatened to degenerate into a 
free fight, the ordinance giving the District Telegraph 
Company the exclusive right hereafter to erect overhead 
wires was carried by a majority vote. This ordinance — 
which Mayor Harrison, who is charged with being in the 
job, declared beforehand he would sign—effectually kills 
underground telegraphy in this city, and moreover gives 
the District Telegraph Company an extraordinary 
monopoly, inasmuch as all telegraph companies desiring to 
construct wires must apply to it, instead of to Council.” 

This ‘‘ District Telegraph Company,” as elsewhere 
shown in to-day’s issue, is a new concern, possess- 
ing nothing in the world except the valuable privilege 
thus bestowed upon it by the Council, which would be 
sufficient capital in itself if there were any likelihood of 
the Council’s action being sustained. It is, however, too 
gross an outrage upon equity, public policy and common 
decency to admit of the thought, and there should be no 
difficulty at all in overthrowing it in the courts. The 
outlook is that the Chicago agitation is drawing to its 
close, and that it will end as it was conceived, in folly. 
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Draw Attention to The Electrical World. 





Readers are requested to_draw the attention of their 
friends in the business, to the efforts THE ELEctTRICAL 
WORLD is making to furnish American electricians with an 
original, able and comprehensive weekly review of electri- 
cal progress and development. Many would be glad to 
subscribe for such a paper were they aware of its existence. 
Kindly speak of THE ELECTRICAL WORLD to them and see 
if you cannot get us their subscriptions until the end of 
the year, at the special rate of $1.00. 


THE TELEPHONE, 


MICHIGAN.—Telephonic communication was established 
between Battle Creek and Kalamazoo on the 1st inst. 


PENNSYLVANIA.—The telephone line between York, Col- 
umbia, Lancaster and Harrisburg was opened for business 
on the 2d inst. 

NEBRASKA.—A <p reme cable across the Missouri, con- 
necting Omaha and Council Bluffs, has been completed and 
will be opened for business at once. 

Iowa.—There is talk of connecting Indianola with Knox- 
ville by by telephone. If the connection is made it will 
also be extended to Oskaloosa, aud thence to Keokuk. 

One CausE.—It has been discovered that one cause of the 
popularity of the telephone consists of the fact that by 
means of it a man can with a friend five minutes with- 
out asking him to take a drink. 

Winona, Minn.—Mr. Ben. Huck, agent for the Louis- 
ville Telephone Company, has been oreo ag the ground 
in Winona with a view of povenee | a telephone line 
from there to Carrollton and Greenwood. 

A Born TELEPHONIST.—A boy baby was recently born in 
Montana with ears as large asa palm leaf fan. pgbene 
managers are already tosecure him to take charge 
of a central oftice.—Commercial Advertiser. 


MASSACHUSETTS.—The new police telephone system in 
Salem is being tested by the telephone company prepara- 
tory to its adoption. ‘the Suburban Telephone Company 
has been ted the necessary permits to lay a direct 
wire from Waltham to Watertown. 

AN OPERATOR PromoTED.—Mr. W. J, Gilmour, formerly 
chief operator of the telephone exchange at Montreal, has 
been appointed manager there. It is believed that the Pop- 
ularity of the telephone in his city is largely due to Mr 
Gilmour’s conscientious work in that department. 

MARYLAND.—Dr. C. F, Russell superintendent of the 
telephone on the Chesapeake & Ohio Canal, is now on a 
tour of the entire line ofthat work, superintending and 
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iving instruction in the working of the telephone, which 
oe roved an important adjunct in the successful working 
of the canal. 

Way IT 1s PopuLar.—The telephone is very popular in 
Colorado. By means of the telephone an absent-minded 
stranger, while talking to a native, can feel in his hip- 

ket for a handkerchief or piece of tobacco without 
being shot. Itis thought that very soon all conversation 
in Colorado will be carried on exclusively by telephone.— 
Philadelphia News. 

PIONEER TELEPHONE COMPANY.—At the annual meeting 
of this company the following officers were elected: Pres- 
ident, Wm. E. Livingston ; treasurer and clerk, Edward 
F. Coburn ; directors, Wm. E. Livingston, E. T. Rowell, 
H. B. Shattuck, J. W. Bennett, Chas, J. Glidden. A divi- 
dend of 10 per cent. was declared, The company now own 
two wires between Lowell and Boston. 


New Company.-—Articles incorporating the Molecular 
District Telegraph and Telephone Company were filed last 
week with the county clerk. The cash capital is $700,000, 
divided into 28,000 shares. The incorporators are Braddock 
E. Strong, 5 shares; Joseph L. Hance, 10 shares; Jacob T. 
Van Wyke,5 shares; Cortlandt P. Dixon, Jr., 13,990 
shares, and John I. Waterbury, 13,990 shares. The lines 
areto run from this city via Albany to Boston, Long 
Island, Staten Island, through New Jersey and to Phila- 
delphia. 

ILLINOIS.—The wire to connect Mount Pulaski with 
Decatur is now being put oP Telephone connection 
between Rockford ant Dilom (Ill.) was completed on the 
5th, giving communication between Rockford, Byron, 
Mount Morris, Leaf River, Polo and Oregon The tariff 
between any of these places is 25 cents fora five minutes 
conversation. The line between Rockford and Garden 
Prairie will be finished by next week, and as soon as the 
Elgin end is completed Rockford will be able to talk with 
Chicago. 

ANOTHER TOUGH TELEPHONE YARN.—A Western paper 
has the following: A few nights ago the editors at work 
on the top floor of the tallest newspaper office in New York 
heard the fire engines gathering at its base about midnight. 
Stepping to the telephone one of the editors called to the 
police headquarters a mile away: ‘Is our office on fire?” 
‘‘No,” came the prompt reply. ‘‘It is a little building 
around the corner.” It took less time to ask the question 
of aman a mile off, who knew all about it from routine 
reports, than to go down stairs and see for themselves. 


TELEPHONE CarTs.—There is no limit to the enterprises 
the telephone bas suggested. One of the latest is telephone 
carts, two of which have been built in this city for Messrs. 
Dieh) & Lord, of Nashville, Tenn., brewers, who propose 
during the warm evenings to supply their customers, on 
telephone call, with pony kegs of lager beer fresh from 
their ice-houses, so that a family can enjoy a glass of beer 
on a sweltering evening without being compelled to send 
to a liquor saloon. These carts will no doubt soon be in 
use by grocers, bakers and all tradesmen who supply the 
household. 

Texas.—It is stated that work will soon be commenced 
to connect Marshall, Texas, with Jefferson, in the same 
State, and Shreveport, La., by telephone. The intimate 
business relations existing between the three cities is given 
as the prompting motive for the enterprise. 

It is reported that a proposition will be made by the tele- 
phone and telegraph company of which Logan H. Roots, 
of Little Rock, Ark., is president, to purchase the military 
lines running west from Denisons, taking in Jacksboro, 
Concho, Fort Davis and intermediate points, and the line 
bearing from Concho southeast to Mason, Fredericksburg 
and Boerne, terminating at San Antonio; also including 
the line from San Antonio to Eagle Pass, including Castro- 
ville, Brackett and Fort Clark. Several private parties 
will compete for the purchase of the new centre lines or 
part of them. 

MEXICAN TELEPHONE STOcK.—The shares of this com- 
pany (par value $10.00), which we last issue gave as selling 
at 3, are now quoted at 2{, The Boston Herald states 
that ‘‘a sufficient cause for the decline is found in the 
report, our authority seeming to justify pemeticn. that 
the company is in need of money; that no less than $50,000 
will be required to properly develop the business in Mexico 
that the indebtedness of the company to the promoters, 
heretofore reported at $12,000 is now $27,000, and that the 
gentlemen wanted their money—in fact, that one of them, 
who is also an officer of the company, has been in Boston 
this week to see how the money was to be raised. It has 
not transpired what the plan is, but it does look as if the 
shockheliens, through their representatives, the directors, 
would soon be brought face to face with the question of 
active management of their own property.” 

UNITED TELEPHONE COMPANY IN BUENOS AYRES.—The 
Pantelphone Company has united with the improved Bell 
Company in Buenos Ayres, The consolidated company 
thus formed has the advantage not only of all the rights, 
patent and privileges of the parent companies, but also of 
the extensive plant established by the Pantelephune Com- 
pany, whose system of central offices, wires, pole and 

ousetop lines unquestionably surpasses any other in South 
America. The quantities of latest improved telephonic sup- 
lies, including new cable and switch board appliances, 1,- 
new Bell instruments, with Blake transmitters, and over 
1,000 miles of the best telephone wire, which are now being 
received by the United Company, guarantee to the 
le of Buenos Ayres a telephone service essen- 
fiall y needed and hitherto unknown. The company is 
under the direction of experienced men from England and 
the United States, as well as Buenos Ayres. Major Alex- 
ander Wood, chairman, is known all ove: the South Amer- 
ican coast as well as in London, asthe m panes 8 director 
of the Western Brazilian (cable) Company. . F. W. 
Jones, late general superintendent of the Telephone Com- 
pny of Brazil, is managing director. He is almost as well 
nown in Buenos Ayres as in Rio Janerio, where his tele- 
hopic work was most tifying to the public, Two of 
he other directors of the company, Messrs. Edward Zim- 
merman and Adolph Fels, are also widely known on the 
River Platte. 





THE ELECTRIC LIOR, 
CROWDED Ovt.—Electric Lighting XXVI. will appear in 


next issue. 


Iowa.—The U. 8. Electric Light and Power Co. is organ- 
ized at Dubuque with $150,000 capital. 








ARC §.—The number of arc lamps in usein the 
United States is estimated at somewhat over 75,000. 


ILtino1s.—The Vermilion County Electric Light and 
EMOY | Comennnn was licensed on the 3d inst.; capital 
stock, $25,000. 

More. Licot WantTED.—The County Board, at Chicago, 
invites propos fer lighting the new court-house by elec- 
tricity. e bids are to be opened on the 14th inst. 

THE MOMENTOUS ee le of Nashville, 
Tenn., are to decide by their votes whether they will pay 
$43,000 for electric lights for their streets or continue to 
rely upon gas at a greatly reduced rate, 

Tue PHcenix.—The Phoenix Electric Light Company re- 
cently gave a very successful exhibition of the Craig sys- 
tem in use by that company at the Grand Trunk Railway 
workshops at Point St. Charles, near Montreal. 


A PLANT FoR NEw Mexico.—Messrs. Fraser & Chal- 
mers, of Chicago, are building an electric plant consisting 
of a 75 horse-power engine and a 100 horse-power boiler, 
for driving two 40-light dynamo machines, for the city of 
Albuquerque, New Mexico. 

A Paper BaTTLe.—The Canadian Electric Light Com- 
pany and the Thomas & Houston Electric Light Company 

ave opened a newspaper war in Montreal on the merits of 
their respective lights, which promise to eclipse in time 
the famous Dakers-Ress controversy. 

LIGHTING 4 KENTUCKY WOOLEN MILL.—The Edison In- 
candescent Mops om New England department, is put- 
a plant of 325 lights in the Old Kentucky Woolen Mills at 
Louisville. The order came to this department, as it has 
had the most experience in mill work. 

AFRAID OF ELECTRIC LIGHT WIRES.—The City Council 
of Milwaukee has ordered that all electric light wires 
must be removed from the telegraph poles and either run 
in separate aerial cables or underground. The danger of 
casualties, particularly in case of fires, is given as the 
ground for this action. 


has been ros by the New York Stock Exc equal 
rights and privileges with those allowed to any other com- 
pany furnishing stock quotations, and it says that neither 
pains nor expense will be spared to make its system supe- 
rior to any in use. 


_A New METAL For ELEctRIC ConpucTORS.—An Asso- 
ciated Press dispatch from Washington says: ‘J, Edwin 
Sherwin, the metallurgist of Boston, has just concluded 
here a series of experiments upon a new metal recently 
discovered by him, with the view of ascertaining its fitness 
as compared with other metals for telegraph wire. Ex- 

ments, it is said, show that wire made of this metal 

as great tenacity, does not rust, and is superior in point 

of conductivity to any wire used for telegraphic purpoees. 

The metal used, which has nearly the specific gravity and 

somewhat the ap ce of silver, can be eh it is 

said, at a cost of five cents a pound.” Wyiepresume that by 
a new metal! is meant a new alloy or compound. 


AN ELECTRICAL TELLER FOR CONGRESS,—Architect Clark, 
of the National Capitol, has given permission to Messrs. 
Williams & Crosby, of Boston, to erect and put in worki 
order in one of the rooms of the Capitol their electri 
nck. pear. which has been designed to register and 
record votes Of pe ary bodies. By this system an 
aye and no | of the House of Representatives can be 
made in less than a minute. The machine prints the name 
of each member and indicates on what side he votes. It 
also indicates the absentees and those who are paired. 
Under the present system it takes over half an hour to do 
this. A roll calltoshow who and how many members 
are present, which now takes twenty-five minutes, can be 
done in less than half a minute. In cases where the 
minority may want to consume time by fillibustering the 
electrical system of course can be temporarily laid aside. 


_ STOCK QUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted on Wednesday of last week and 
ednesday of this week as follows : 











NINE MILEs OF ELECTRIC LIGHT.—It is proposed to light May 2. May 9. 
up the road from Montreal to the Back River, nine aiken Mutenl Dalen Terran es nye is ad 
from the city, with the electric light. The Back River is | American Cable................ 00-0000. 66%; 69% 
a favorite summer resort. The road is a straight one, and | American District Telegraph........... 80 ‘te 
the lights are to be placed every nine acreson the tele-| Edison Dluminating Co........ .... ogee 50 sade 
graph poles. The effect will be magnificent. — ——- ee Po-vs aap a, 315 805 

AN ELEcTRIC LiGHT MAN IN BraziL.—The Cleveland Lead- | n. J. & Long Island Telephone Co... 4 a18 
er publishes an account of life,in Brazil, given by Mr.A. H. | Overland Tele OR 6 ie ee 30 oi 
Reece, of the Brush Electric Light Company, who is now | Underground Electric Cable...... .... 50 65 
in South America in the interest of the company. Mr. | U.S. Electric Light..,. ............... 50 127 
Reece tells some large stories about the buzzards, snakes, | Shaw Telepbone......  .... .....-45 aes 39 oie 
cockroaches and other peculiarities of that country. a State Telephone. ....... +++. +++4.+4: tees 125 

rush Electric liluminating............ aed 95 

JOURNALISTIC ILLUMINATIONS.—The newspaper offices | American Electric Light............-..- Ws. 7 
which are now using Edison’s electric light are: New | Mexican Teiephone....... ............ By, 2% 
York Herald, Times, Sun, Commercial Advertiser, Mail | Tropical Telephone........ pip A ah 2% 28, 
and Express and Evangelist, the Berlin (Prussia) Boersen | American Telephone.... .......00- 221 228f 
Courier, the Boston Herald and Advertiser, the Philadel- | Northern Telephone.... ............... Shee 145 
phia Ledger and Record, the Baltimore Sun, the Ohio State 
Journal, the Davenport (Ia.) Gazette and the Cologne (Ger- =a 
many) Gazette... 

PHOTOGRAPHING BY ELECTRIC LIGHT.—An_ interesting ELECTRICAL P ATENTS ISSUED 
exper tne in photograph. vee —, at Reet ores 
Square Theatre recently. The house was li y a large And 
number of arc lamps of the Brush Electric Light Company. Dated Hay 1000s, 

The stage was set with the pretty Russian cottage scene in Aimetiere for Dynamo-electric machine ; Leo Daft, _ 
i ie a Nea ea  o ealaiy. Sloper aah 276,568 


the first act of ‘‘A Russian Honeymoon.” Clear and beau- 
tiful photographs of the scene were taken in four seconds 
by the instantaneous process. 


ELEcTRIC LIGHTING AT THE RAILWAY EXPOSITION.— 
The electric features of the forthcoming Chicago Railway 
Exposition will be among the most interesting of all, and 
will include displays of arc and incandescent lighting by 
nearly all the electric light companies in the United 
Beautiful effects will be produced by the introduction of 
colored electric lightning inand about the great fountain 
in the centre of the Exposition Building. creating floods of 
gorgeous coloring. 

THE ELEcTRIcC LIGHT FOR MILLS.—At a meeting of the 
New England Cotton Manufacturers’ Association recently, 
it was stated by one of the speakers that since the last 
meeting, six months ago, there been no improvement 
in quality or price of electric lighting. The position of 
the underwriters has generally been acceded to, and dur- 
ing the past year there have been no accidents on account 
of the use of the light. About one millin fifteen insured 
jn the Mutual companies is now lighted in whole or in 
by electricity. ith proper precautions, that is now the 
safest form of artificial lighting. The necessity was urged 
for testing frequently an electric — system, just as the 
pressure or steam in a boiler is watched. 


NEw ENGLAND.—A proposition to a Boston electric light- 
ing corporation from parties in Providence, R. I., who rep- 
resent a e amount of money, for the establishment of 
a central lighting station and putting in a plant of its sys- 
tem have been accepted. Work on this new project will 
be begun at once, and it is probable that the station will 
start 100 lamps. Arrangements have also been completed 
for putting in a plant at Old Orchard Beach this sum- 
mer, which will light the Old Orchard House and other 
large hotels as wellas the beach. This will increase toa 
great extent the popularity of this plenty poraiar resort, 
and will Peoheiiy lead to the more general adoption of this 
system of lighting at summer watering-places. The dyna- 
mo machines and engines will be placed in the basement of 
the Old Orchard House, 


MISCELLANEOUS NOTES, 


A New ELEcTRIC MANUFACTURING CoMPANY.—The Capi- 

City Electrical Manufacturing Company of Columbus, 

-, to manufacture electrical apparatus of all kinds, is to 

be incorporated. 

An OnIO Vitw.—The emotion about the underground 

aoe system in Chi is absolute nonsense. The 

tion of the streets will not permit such a system.— 
Cincinnati Commercial Gazette. 


THe Orgrator.—The wa, Nae issue of The Operator 
will be ready for mailing on 
are very enthusiastic over the division of the paper into 


two different’ a and already subscriptions are pour- 
ing in from all directions. , " 


THe FIELD PRINTER.—The Commercial T 











‘<tickers” invented by Mr. Stephen D. Field. The company 


esday next, 14th. Operators Bos 





lamp ; Leo Daft, Greenville. N. J. (3 

Saat +40 <hesd<tesdibel en nadine 276,565, 276,566, 276,567 
railway ; Leo Daft, Greenville, N. J........... 276,569 
Electric telephone ; James h. Robertson, New York, N. 


MOOTED «5 6: cc abiciun.on} cari cake ccancece 276,630 276,681 
Electric telephone transmitter ; James H. Robertson, : 

Beonlyn, NN, eee od ed. cas cccces 276,682 
Electric way ; Walter H. Knight and Edward M. Bent- 

ley, Wasbingtop, D. C......... 0 Fa EIS: 276,829 
Electric heating apparatus; Albert Lieberman and 

William Robb, Philadelphia, Pa...................... 276,840 


Electric way; Edward M. Bentiey, Washington, D. C... 276 
Electric call: Jacob B. Currier and David Hall Rice, : 
Lowell, Maeaiyek odeldc dcideccvicven re ee ee 276,960 
Incandescent electric lamp; Philip Dieh!, Elizabeth, N. J. 276,571 
Individual telephone call; Jas. A. Lakin, Westfield, 
WERE uvomive | 8600 EbG5a> 0 5s 000 0h 4NSTE a paet cao caul +. 276,604 
Insulator for telegraph wires; Jos. 8. Lewis, Birken- 
head, County of Chester, England..............se0- 276,839 
Insulating electrical conductors; J. Gardner Sanderson, 
ME PO bi 8 MURA eo eos ove d etal oeuhs chsh dabes 276,891 
Insulating electrical conductors and a new compound 
suitable to be used for this and other purposes; 
Willoughby Smith Mt sai Roa, City Road’ ¢ County 


Sf ae Ba fa? «vanes 1s os seo -veeeuenad ole 916 
achine for covering wire for electrical purposes; John 
J. C. Smitb, College Point, N. Y....... ri ab Gian «+--+ 276,724 
Process of covering wire for electrical purposes; John J. 

C. Smith, College Point, N. Y¥........06..cecccceseces 276,725 
Telephonic annunciator; George L., Weaver, Boston, 


DE Reds ccebetcensdbahelbctvccdhs Peat tals catoss 276,789 
Voltaic arc light; Octo A. Moses, New York, N. Y..... 276,702 








BUSINESS NOTICES. 


Operators’ lysis is guaranteed a cure by the use of 
Dr. Jerome Kidder’s electro-medical Siiecke. Send for 
a ns to the Jerome Kidder Mfg. Co., 820 Broadway, 

. Y. City. 


Messrs. Pearce & Jones, of this city, have found it neces- 
sary, in order to meet the demands of their increasing 
business, to remove to No. 79 John street, where they have 
taken the entire upper lofts of the Campbell building. This 
will enable the firm to fill orders promptly, and to keep 
constantly in stock Jarger quantities of electrical instru- 
ments and supplies than were heretofore possible. 


The attention of persons interested in local telegraph and 
telephone organizations is respectfully called to the electric 
lighting system of THE FULLER ELECTRICAL COMPANY, 
and the practicability of making arrangements with that 
pase sory for the introduction of its apperatus, either in 
isola’ plants or through the formation of local com- 
pontan desiring to engage in the business of electric Jight- 

g- The specially valuable features o* this company’s 
system mere seen by examination of its apparatus im 

ton, Worcester, Providence, New York City, Brook- 
lyn, Jersey City, Paterson, Philadelphia, Hartford, Lan- 
caster, Scranton, Syracuse, Rochester, Buffalo, Pittsburgh, 
Wheeling, Steubenville, Xenia, Dayton, Grand Rap 
Chicago, mony meme Belleville, St. Louis, St. Paul, an 
many other smaller places throughout the country. Cor- 
respondence is invited. 

THE FULLER ELECTRICAL COMPANY, 
44 East 14th street, New York City. 
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All Persons Sending for 


Catalogues or ordering articles advertised in our 
columns will do us and our Advertisers both a 
great favor by mentioning that they saw the 


advertisement in 
The Electrical World. 


100Ja <r ee en, re 8 
By mail, $1. ey, 


GARD set a ‘as GILT PALETTES.” ae 


WHITING, 50 Nassaa St., N. Y. 


ENRY COLLIN & CO., 79 
U STREET, New York. Jugt Ovr— 


NA’ 
Our 12- ce list of postage stam: albums, 
sent onrenet gs rice of three cents. ¢ 


SHORTHAND AT YOUR HOMES. 


COMPLETE INSTRUCTION in highest grade 
$20, and satisfaction assured in rao | 
Send 10 cts. for 


and terms. 
R. B, —_ 8 ° 
4637 Germantown A eo hiletelphis, Pa. 
To 
IG a OE nar Ss 
of Be 
pent fue 
us blade 
amie Tener bande, c or 2 for 
& cts. re Address 
E. LOWEY, 85 Nassau 8t., N. Y. 
ESTASLISHED 1859. 


PLATINUM. 


H. M. RAYNOR, 
25 BOND STREET, New York. 
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Locke Pins, Studs, — ° 
ae and Leenanra . uty, which we 
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troduce our is and catalogues everyw 
Don’t miss t _— shag Uae Waar 
ity. Address Garside & Co., acturing 


Jewelers, 239 Broadway, New York. 


1,000 OPERATORS WANTED. 


Increased salaries. Secure ogunay for latest, 
most attractive and fastest selling books out, 
‘Spy of the Rebellion,” 700 pages marvelous 

y work during the late civil war; ‘ Profes- 
cena Thieves and Detectives,” 600 pages of 
thrilling a os es rious Seer, 
great part devo’ e y and rs; 
oink illustrated. Both books written by 
Allan nkerton, world-renowned detective. 
Circulars and terms free. 8. V. RAN- 
porary Publisher, 315 Clifton Place, Brook- 
lyn, N. Y. 





FREE GIFT. 


opto tiv eemall be all earn te 
e living in sm » 
and’ on fares, to as ae our 
Catalogue of Nove 
ful lavensions and Publica- 
tions to. We have deter- 
mined to give to each 
son iy 7 ay us the nm 

a Rve auc 
ie e -~ 15 three 

ge stamps (to pay 





, postege and this 
packs ent) either of 
these elegant Stone 
They are made es 
for us, and are elegant 14- 
karat Rolled Gold, the 





CORNELL UNIVERSITY 


COURSES IN 
Electrical Engineering, 
Mechanical Engineering, 
Civil Engineering 
and Architecture 


Bos Examinations Begin at 9 A. 
June 18 and Sept. i 1883. 


For the Untversrry Reotsrer, containing full 
statements regarding requirements for admission, 
courses of study, Gatrecs, hon expenses. free 
scholarships, etc., “and for special information, ‘apply 
ae Presipent of Cornet. Unrverstry, Ithaca, 








ENGLISH 


Patent Office. 
H, GARDNER, 


166 Fleet St., 
London. 
Successor to 

Messrs. Robertson, Broo- 

man & Co. 
Gives prompt person- 


al attention, and ob- 
—— ggg, Bt 





for pores and 
EUROPEA 


KEUFFEL & KSSER, 


127 Fulton and 42 Ann St., New York. 
IMPORTERS AND MANUFACTURERS OF 


DRAWING MATERIALS, 


Finest Swiss Instruments, Scales, Colors, &c., 
DRAWING PAPERS, TRACING CLOTH, 


Heliographic Blue Print Paper for copying Drawings. 
Drawing Tables, 12 different kinds. 


Send for Illustrated Catalogue. 


GEO, H. WHIPPLE, 


58 Exchange Place, N. Y. 


ELECTRIC LIGHT, 
TELEPHONE, 
TELEGRAPH 


Mscellaneous Stocks. 
THE BUTLER HARD RUBBER CO. 


Electrical Supplies, 


33 Mercer St., New York. 
Manufacturers of 


Sheet Rubber, Rods, Tobing, Ete., 


RUBBER HOOK INSULATORS. 


Key Knobs, Switch Handles, 
Magnet Covers, Magnet Heads, 
Window Tubes, with Heads, 
Battery Cells, Battery Syringes, 
And Specialties of any Required 
Character. 














United 
States 
Mutual 
ACCIDENT 


Association, 
320 Broadway, 
N.Y. 





wi 000 Aostiens: Insurance. os 
eekly Indemnit Membershi A? 
$4. Anunal Cow about $11. $10,000 In? 
h $50 Weekly Oe gen g ape 
Rates. Wri i 
ee fon Blavh, 
OUT EXT 


ds;| CHAS, B. PEET Car Rogers Foes & Co.), Pres. 


J ER, 
eae gaa ese BHOADWAX, NEW wv Oni 


THE ANSONIA 


BRASS & COPPER C0, 


MANUFACTURERS OF 


Pare Electric Copper Wire, 


For Magnets, Telephones, Electric Lights, 
&e. 


With H. Splitdorf’s Patented Liquid Insula- 
tion, covered with Cotton or Silk. 





LINE WIRE. 


FIREPROOF HOUSE AND OFFICE WIRE 
IN-DOOR USE IN ELECTRIC LIGHTING. 7 
Wrought Metal Gengs, for Annunciators, 
Telephones, &c. 


ZINO RODS, BATTERY OOPPER, &o. 





Nos. 19 and 21 ClifY st.,. NEW YORK. 


W. T. HENLEY’S 
TELEGRAPH WORKS COMPANY 


(LIMITED), 


Telegraph Engineers and Oontractors 
Wire Drawers and Galvanizers. 


MANUFACTURERS OF 


Submarine, Subterranean and Aerial 
Cables of every description, for Tele- 
graph, Telephone and Electric 
Light Purposes. 


Henley's Patent Ozokerited Core, 
Henley's Patent Dynamo Machines 
and Electric Lamps. 
Estimates for any kind of cables or core fur- 
OFFICE: 


8 Draper’s Gardens, Throgmorton Street, 
LONDON, ENGLAND. 


Works: North Woolwich. 
AGENTS IN THE UNITED STATES, 


Western Electric Co. New York, Chicago, 


THE OPERATOR 


A JOURNAL OF 


Telegraphic Literature, News 
and Miscellaneous 
Reading. 


PUBLISHED ON 
THE lst AND 15th OF EACH MONTH 


—_———_——_. 


SUBSCRIPTION, IN ADVANCE, 


ONE DOLLAR A YEAR. 


Postage Prepaid to any part of the United 
States or Canada. 

To Foreign Countries the Subscription, Post- 
AGE PREPAID, is $1.50 a Year. 








SPECIAL 


“TRIAL TRIP” OFFER. 


THE OPERATOR 
Will be mailed to any address in the United 
States or Canada, postage prepaid, from the 
present time until 


DECEMBER 15, 1883, 
FOR 50 CENTS. 


W. J. JOHNSTON, PUBLISHER, 


9 MURRAY ST,., 
NEW YORK. 
THE 


ELECTRICAL WORLD, 


AN ILLUSTRATED WEEKLY REVIEW 
of Qurrent Progress in Electricity and its 
Practical Applications. 

TERMS OF SUBSCRIPTION, 
Invariably in advance : 

One Copy, 1 year, Postage Prepaid, $2.00. 
Six Months, $1.00; 
Three Months, 50c. 

Clubs of 5 or more yearly subscriptions 
#1.50 each. 


A Copy for a year FREE to the getter-up of .a 
club of 10 at the specia] $1.50 rate. 











SPECIAL OFFER. 


THE ELECTRICAL WORLD 


will be mailed to any address in the United 
States or Canada from the present time until 
December 29, 1883, 


FOR #1.00. 
No one who desires to keep abreast of the won- 
derful activity in Electrical Discovery and 
Invention that characterizes our time should be 


without it. 

The Postage to any of the Wnited States 
or the oO is always prepaid 
by the pubes and addresses are changed as 
often as desired, without extra expense. 

To fo countries in the Universal Postal 
Union—w Newfoundland, England, 


rma Germany, Australia, etc. —the subscrip- 


it by post olioe order, draft,” registered 


win ay iedion. U.8. sealade chine takes 
communications aad make orders 


W. J. JOHNSTON, Publisher, 





No, 9 MURRAY ST., NEW YORK. 





JOHNSTON’S 


Electrical Agency, 


FOR PROCURING 


ELECTRICAL PATENTS, 


AND FOR 


General Expert Electrical Work. 


This agency, which we have just opened, com 
prises two distinct departments, each of which offers 
electrical men and the public generally special 
facilities never before placed at their command. 





The Patent Department 


is intended as a special convenience to electrica 
inventors and others desirous of securing their rights 
to inventions of various kinds by Letters Patent 
either in this country or abroad, and is prepared to 
attend to general patent business in all its details, It 
isin charge of a corps of able ELECTRICIANS and 
PATENT SOLICITORS, and possesses advantages” 
for taking out electrical patents not afforded by 
any other agency. 

Inventions examined and advice given free. 

Caveats filed, specifications and drawings prepared 
with conscientious attention. 

Applications filed and prosecuted with diligenee. 

Searches and reports made as to patentability, in 
fringement, etc. 

Inventors of electrical devices who wish their cases 
to receive skillful and scientific attention will find it 
to their interest to have their business done through 
this agency. 

Terms very moderate. Prospectus sent on appli- 
cation. 


The Technical Department 


is opened to the public as a medium of general 
technical information on all matters relating to 
electrical science. Some of the most noted elec. 
tricians and experts are affiliated to this agency, and 
we are in a position to guarantee satisfaction to all 
desiring to avail themselves of its superior advan- 
tages. 

All persons desiring to consult with experts on 
electrical business of any kind will find our agency 
a most useful and convenient one. 

Capitalists desiring expert reports on electrical 
inventions and systems will have their wants at- 
tended to with the assurance of getting honest, im - 
partial and thoroughly competent advice. 

Advice given to parties about to adopt systems of 
electric lighting. 

Installations projected and electrical details of the 
same properly attended to. 

Designs, working drawings and estimates for all 
kinds of electrical construction. 

Experiments directed and carried out. 

Information procured for inventors, scientists, 
experimenters, etc. 

In short, this agency will place its experts at the 
disposition of the public in all matters coming within 
the province of the electrical engineer, and clients 
may always rely upon conscientious, painstaking 
and thoroughly intelligent work at reasunable rates, 

For further information address 


W. J. JOHNSTON, 


Office of Tae ELectricaL Wor tp, 


No, 9 Murray Street, New York, 


“Maia al lic 
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The Electrical Supply 


COMPANY. 


The Prosch Telegraph Key 


THE ONLY ABSOLUTELY 


NON-STICKER 


AND 





(This cut is i size.)] 


EASY WORKER. 


A Nickel Plated, with Platinum connections. 
Patented Nov. 19, 1882. 


Price, = = 83.50. 
[= Sent by registered mail. 





FULL SIZE 


Private Line Instrument, 


No, 1 Key and Sounder only, 
$2.80, 


= 
€ 


COMPLETE OUTFITS BY EXPRESS. 


KEYS AND SOUNDERS BY MAIL, 


SOLE AGENTS FOR 


THE UNITED STATES 


FOR 


PROFS. AYRTON & PERRY’S 


Volt Meters, 
Ammeters, 


Ohm Meters, 


SOLE AGENTS FOR 


THE UNITED STATES 


FOR 


ELLIOTT BROTHERS’ 


(London) 


Electrical Test Instraments, 


SOLE AGENTS FOR 


THE UNITED STATES 


FOR 


FRED’K SMITH & CO., 
GALVANEZED IRON 


Telegraph and Telephone 
Wire. 


Quotations and lists on application. 


The Electrical Supply Co, 


17 Dey Street, 
NEW YORK, 


DAY'S 


KERITE INSULATED 


Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 


AUSTIN GOODYEAR DAY, 
OFFICE : 120 BROADWAY, NEW YORK. 


FACTORY : SEYMOUR, CONN. 


Kerite INsvLaTIon should be used on elec- 


trical conductors for any of the following 
purposes: 


Submarine, Underground or Aerial Tele- 


graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 


or for any other operation which requires per- 
fect, indestructible and permanent insulation of 
electric wires. 


A large number of 
ANTI-INDUCTION KERITE TELEPHONE CABLES, 


some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by all 
leading men connected with telegraphy, tele- 
phony, and electric lighting. 


At the CENTENNIAL EXHIBITION at 


Philadelphia, Sir WILLIAM THOMSON, the emi- 
nent Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables 


A DIPLOMA 


For ‘ Excellence of the Insulation and Dura- 
bility of the Insulator.” 


For Sale by all Dealers in Telegraphic 


Materials. 





CLARK B. HOTCHKISS, Gen. Agt. 


120 Broadway, New York. 


Batteries, 





CHARLES WILLIAMS.’ JR. 


(ESTABLISHED IN 1856), 


109 Court Street, Boston, Mass., 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO. 





Magneto, Crank and Push Button Call Bells, 


Electric Bells, District Bells and Switches for 


Exchanges, Annuaciators, etc. 


Telegraph and Electrical Instruments, 


phone Supplies of every Description. 












¢e Phcspthet. Beonse 


THE PHOSPHOR-BRONZE 
512 ARCH st. PH 
Owners of the U. 8. Phosphor-Bronze Patents. Sole Manufacturers of Phosphor-Bronze in the United States. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE. 


The STRONGEST, TOUGHEST and BEST for line wires of electric 





its weight per mile. 


‘Trade Marks, 


.,, SPRING 


and acoustic telephones. 
SMOKE, ACIDS and DAMPNESS. TENACITY more than FOUR times 


ILADE 


Will not STRETCH nor RUST. RESISTS 


_ PHOSPHOR-BRONZE RODS, 


METAL AND WIRE, 


superior to German silver or brass for electrical apparatus. Already 
extensively used throughout the country. Address 


SMELTING CO. 
LP 


LIMITED, 
BIA, PA_ 











W. H. FORBES, President. 
GROUND LINE 
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THE AMERICAN BELL TELEPHONE COMPANY. 


W. R. DRIVER, Treasurer. 


THEO. N. VAIL, General Manager. 
This Company, owning the Original 
Patents of Alexander G Bell for the 
Electric Speaking Telephone, and other 
patents covering improvements upon the 
same, and controlling, except for certain 
limited territory, under an arrangement 
with the Western Union ‘Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 

ny, the American Speaking Telephone 
mpany, and the Harmonic Telegraph 
Company, the patents owned by those 
companies, now pre to furnish, 
upon opgiication. either directly or through 
any of its agents, Telephones of different 
style , and applicable to a variety of uses. 
is company desires to arrange with 
persons of responsibility for establishing 


District or Exchange Systems, 


in all unoccupied territory, similar to 
‘those now in operation in all the principal 
cities in this country. 

Responsible and energetic persons are 
required to act as licensees for the pur- 
pose of establishing 


PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


SPEAKING TUBE 


urposes, for which instruments wil. be 
eased for a term of years at a non nal 
rental. 

_ ThisCompany will arrange for telep one 
ines senworn otttes 7 towns wher Ex- 
change ms already exist, in oru rto 
afford facilities for Bona comt: uni- 
cation between subscribers or custcmers 
of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 
Company, 


No. 95 Milk Street, Boston, Mass. 


All persons using Telephones not licensed by this Company are hereby respectfully notified that 
ted accord- 


they are liable to prosecution, and for damages for inf 
ingly to the full extent of the law. 


gement, and will be prosecu 


Wire, Insulators, and Tele- 





THE 


LAW BATTERY 


\ 





in, abaalaetanll 


SIZE OVER AL, M% x 44 mceiias. : 
PATENTED. ... 
THE BEST “° 


OPEN CIRCUIT BATTERY 


in every respeet,. without -any 
SUPPLANTING ALL OTHERS! 


With its introduction, Battery Trouble and 
Battery Expense become things of the pasti.Asa 


TELEPHONE BATTERY, 


the LAW unquestionably excels all others. 
Now almost universally used by the Telephone 
Exchanges of the whole country. 

The materials used in its construction are the 
very best. .No acids. No odors. Great ary 
rative power. Nothing to renew except 
zinc and sal ammoniac; no porous cup, placque or 
prism. Fits the standard size battery-box. 

Send for Circular and Schedule .of Prices. 

Single Cells, $1.25. 


Manufactured and for sale by the 
LAW TELEGRAPH COMPANY 


140 Fulton Street, New York. 


WiiasaM A. CHILps, Vwnager. 
FRANK SHAw, Engineer. _ 


FREE // 








pawubrokers 
their respective coun’ all the gold and silver conhin 
have been unredeemed, ix for the aioet ee gtt and 
Tarsimaane ously of ls bene’ The hes lake rtp 
e a 0 mn rm 
in the hands of skiliful noe he setto warheads by $4 
as good condition as ble. These works embrace e of 
movement, some of being very fine and perfect timek: 
all handsomely . . Just rchased the entire 
Segre ofa bankrupt concern of the above described w 
than the first hea Tew motel wt 
subscription price couse 
and $1.00 extra to pa for packing, postage. 
Heme for one year 
FOSTPAID, to any address 


nly to eu! 
to introduce it at 6 make this unusual offer, which 
be made werett not for the fact that we bought the watches at one- 


t of manulacture. 
receipt of 50 cents extra we will send our new and elegant 
wateh-chain, with a Wh Charm and Dog Call Attach- 
ment—just the thing for re and sporting men, Ke 
MONEY RETURNED IF NOT AS DESCRIBED. 
Address METROPOLITAN PUBLISHING CO., 
252 Broadway, New York City, N.Y: 


pel Ris. Ai gl Mh Lash 4D 
West p P . tan 
Company. i am ree. ( okendemme prenes = 
ant uncisegie for es little money. HOUSE AND THOME 
losed please find six (6) new sub- 
rice ~-Ghy vay me 6 premium watcbes, the same 
enn. 
** it time > 
1, 1 jum recel 
ae he Se a pa 
odie, ane ry was offered §1 6for wateh ; don’t 
want to cell, H. C, 


" Waveriy, Pa., Feb. is, 83. 
time; our 


j— ie, , vi MH 
{i thestore poouived Stay  spapigtare 
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WESTERN ELECTRIC COMPANY. 


NEW YORK. 


INDIANAPOLIS, 
MANUFACTURERS OF 


Telegraph Instruments and Supplies, Hotel and House Annunciators, Burglar Alarms and Call Bells, Electro-Mercurial 


CHICAGO, 


Fire Alarm, Electric Gas-Lighting Apparatus, Magneto Call Bells, Telephone Exchange Switch Boards, etc. 


AND TELEPHONE APPARATUS OF EVERY DESCRIPTION 


See SOs SOITED. 


UNDERGROUND AND AERIAL CABLES, 





W. J. JOHNSTON, Publisher. 
No. 9 Murray St., New York. 





LECLANCHE BATTERY. 


(PATENTED } 





M BATTERY; COMPLETE. 
"Bise of Jar 6x! 4% inches. 


GREAT TELEPHONE BATTERY. 


SIMPLICITY RAND > EF FICIENCY 


In Electric Open Circuit Batteries. 
Free from acid. Emits no odor. Does not get 
out of order, Lasts without renewal from six 
months to several years, according to use. 
ADOPTED oe be BY THE 


American Bell Teleph ay we 
Metropolitan Telephone mo and elegraph Com- 


Wensre Union Tel ph Company. 

Gold and Stock a elegraph a with 
wg fone ‘the le coi Co i dE 

nd by allt e ame * mpanies and Ex- 
ehanges in the U United Sta 

The attention of the public is called to the new 
form of Leclanché Battery, in which the. porous 
ire is pRagpen see with and for it gabatiintes 

of compressed Placques or Prisms, which 
cre y strapped to the Carbon (as shown in 

he Prism Battery is more easily and 
Seeanty cleaned and renewed than any other 
batte Beware of Infringements and 
Worthless Imitations. 

Every genuine Leclanche Battery has 
the words Pile-Leclanche stamped on the 
carbon head, jar and prisms. Al others are 
spurious. 

** Prisms” and Porous Cell Batteries for sale in 
any quantity. Zinc and Sal Ammoniac of 
Bo) or quality. 

The Leclanche Battery Co. 
149 West 18th St., New York. 


L. G, THLLOTSON.& CO, Sole Agents 


Nos. 5 & 7 DEY STREET, N. Y. 





A warm iron passed over 
the back of these PAPERS 


COMPLETE SETS OF 


BRIGGS & C0, Nats 









Pattern 
MACHINERY Enea ga 


in ital Lette 

New ~- bound * 7m. 
showi 0.8 
Potearen. a adios over 40 
sent on receipt 


FOR THE MANUFACTURE OF 


Telegraph Cables. phar 


Retailed by the leading 


Wire Stranding Machines. Zephyr-Wool Stores. 





Complete sets of machinery for Purifying India 
Rubber and Gutta Percha, and Insulating Wire. 


Lapping Machines for covering Wire with Silk, 
Cotton, Flax, Hemp, Tape, etc. 


Thomas Barraclough & Co., Limited, 


8 KING STREET, 
Manchester, - ° ° 


=—s 
Beat 
HOME MADE 


TURKISH RUGS 


By drawing in rags or worsted yarns, 








England. 








carpet filling, or ravelings into one of my 
stamped Rotlen Patterns in Turkish Flora] 
and Animal Designs. Easy and fascinat- 
ing work. Send for elreaine ; mailed free, 


G. C. SCOTT, 22 New Chareh St..N.¥ 
Cor. Cortlandt, Pearsall Building. 


THE TIME TELEGRAPH COMPANY 


IS PREPARED TO FURNISH 
Railways, Business Blocks, Public Buildings and offices generally 


WITH 


UNIFORM STANDARD TIME 
Atalow monthly rental according to the location, style of Indicator, &c. 


Address, THE TIME TELEGRAPH COMPANY, 


TEMPLE COURT, 5 and 7 BEEKMAN ST., N. Y¥. 


00 0 (): HOOLE MANUFACTURING CO. 


os Pond Pts New LOrK, 
ee 
This Company is prepared to furnish, at short notice, full lines of LIGHT RAILROAD AND 
FACTORY SUPPLIES. Communications and orders will receive Prompt attention. 
CHECKS. BRASS TAGS. 


Consecutively numbered and 
Aa CHECES. punched at end, or both 
RESTAURANT CHECKS, ends, for use of Laundries: 

















OOOO» 





LAUNDRY CHECK UNIFORMS. 
BARBERS’ CHECKS, For Em mployés. Caps of 
POOL CHECKS. qvery cee, oe Caps, 

oth Caps, Sailor and 

BADGES. Yachting a , Hats, Hel- 

Cap Ba Breast Badges mets, Sailor Suits, Jerseys, 
Medals and Badges for oeei Buttons, with name of or- 


ganization, monogram, or 
special designs. 
HAND STAMPS. 





eties. Special designs fur- 
nisbed. 


CONDUCTORS’ PUNCHES. 
























THE STAR INSTRUMENT 


Guaranteed to be Perfect 
and Good for 5 miles or less, 





Instrument, without battery, 
wound with fine wire...../. $3.25 
The Instrument, by mail..... 3.50 
" ae wound 
- 3.75 





with fine wire. . 

Outfit, ivcluding wire, ‘vitriol, 
MS i ee) 
~ Outfit, wound with fine wire. .3.75 
Instrument, without battery ..3.00 


ONLY $3.50. 


M. A. BUELL*& SONS, 


144 Superior Street, Cleveland, Ohio. 








The Works of the Jno. A. RoxesLine 
Sons Co., at Trenton, N. J., have facil- 
ities for producing large quantities 
Telegraph Wire on short notice. The 
Belgian system of rolling long lengths 
wire rods, and improved methods of 
galvanizing, were first iutroduced in the 
United States at these works. lt insures 


the production of wire with few joints 


and with a thick coating of zinc. 














AWORKS NY 
TRENTON NS 


iY, HES 
ALL KINDS WITH TH MUT&M9 LIBERTY Sif | 


paiohe rs ger CTRICAL \ 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


FIR EPROOF INSULATED 


From Pure Lake bp ae Copper. 
er and tron Wire, for rene on Yolegraph Use. 
+ ¥ WATERBURY, CON 


1 Patent ““K. K.’’ Insulated C 
49 CHAMBERS ST., N. ¥ WOR 


ELEOTRIC LIGHT WIRE 
Conductivity Guaranteed. 


8 FEDERAL ST., ee 








UNION 


145 Broadway, 


Office,; 86 Liberty St. NEW 


Manufacturers of all kinds of instruments for Telegraph, 
Electric Light, Telephone, Burglar Alarm, Domestic, Gold 
and Stock and Medical use. District Call Boxes. Paper 


cut and wound any width for Registers, Printers and Rib- 


bons. 





“ELECTRIC MANUFACTURING co., 


Factory, 


YORK. 7 and 9 Bond St. 


Dealers in Electrical Supplhes, Wires, Insulators, Bat- 
tery Jars, Bells, Relays, Keys, Sounders, Paper Reels. 
Leclanché Battery complete or in parts and all other arti 


cles called for in the trade. 


THE ONLY RELIABLE AND PORTABLE 


WHEATSTONE BRIDGE AND 


GALVANOMETER COMBINED, 


For Superintendents, Inspectors and Students. Fine Machines of all kinds made from models or drawings. 


QUALITY OF WORK AND MODERATE PRICES CANNOT BE 


k.XCELLED. 








M. D. LEGGETT, Pres. 
G. W. STOCKLY, V.-P. & Tr. 
Business Manager. 


The Brush Electric Company, #ck2.. 


MANUFACTURERS OF 


BRUSH 
ELECTRIC LICHT 


MACHINES, 
LAMPS AND CARBONS, 


OFFICE, 379 EUCLID AVENUE. 
CLEVELAND, 





BRUSH 


ELECTRO-PLATING 


MACHINES, STORAGE BATTERIES 
AND APPARATUS. 





WORKS, MASON STREET CROSSING, C. & P. R. R. 


OHIO, U.S. A. 








jcusene, WALTER T.G 


LOVER & CO 0". 





Contractors to the English Postal Telegraph Department, Many Prominent 
European Governments, the Principal British Railway, Telephone and Electric 
Light Companies. 

Estimates promptly furnished for all kinds of covered Wires and Cables fo: 
Shipment to America, on which specially low rates will be quoted. 


25 Booth St, MANCHESTER, - - ENGLAND. 











GEORGE WESTINGHOUSE, Jr., President. ROBERT PITCAIRN, Treasurer. 
C. H. JACKSON, Vice President and General Manager. ASAPH T, PR WAND, Secretary. 
HENRY SNYDER, General Agent. 


THE UNION SWITCH AND SIGNAL CO.. 


PITTSBURGH, PENNA., 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO., anp or THE INTERLOCKING SWITCH & SIGNAL CO. 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY. 


ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 
AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY, 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


Plans, estimates and detailed descriptions, tog together with references to a atus in prac- 
tical operation, will be furnished upon sopliestiea.” “_ ' 


Office and Works, Corner Fayette Street, Garrison Alley and Duquesne Way. 





‘Yellow Cedar Telearaph Poles, 


Railroad Ties, Paving Timber and Fence Posts for Telegraph, 
Electric Light, Telephone and Railroad Companies’ Use, 





The Michael Bay Lumber Co. (Limited) have on handand cut to order Yellow Cedar Telegraph 
Poles, which will last from eight to ten years longer than white cedar or chestnut, . Yard and 
| office at Buffalo, Black Rock, N. ¥. Standard poles, 25 feet, 6 inch top; 80 feet, 6 and 7 inch top, 
| and long poles from 35 to 60 feet in car load lots from Black Rock, and by vessel loads at Lake 
, Erie and Lake Michigan poits.on the opening of navigation. Fifty thousand ready to deliver 
‘April and May. Correspondence solicited, All orders,addressed to 


A. A. COLBY, AGENT, BUFFALO, N. Y., 
Post Office Box 297 Will receive Frompt attention 


“TELEGRAPH WIRE. ~ TELEPHONE WIRE. 


WAREDURE. & oe ANUFACTURING COMPANY. 


wo mee he : R, MASS. 

















LSTABLISHED 1831. 


Capital $1,500,000. wag 
16 Cliff and 241 Pearl Street, New York. 
215 Lake Street, Chicago. 
This Company having givea coretsl attention to Telegraph Wire from the introduction of the 


Art of Telegraphy, an 
enduetria yom fhe hesi 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE, 


and anticlosting at an early day the tdemand that would exist for that article, they bave 

adopted and f + ero ot cartain methods and appliances for the production of Telegraph as well 

as of Telephone which are peculiar to themselves. _Among t' may be mentioned the 

PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 


(In connection with the DouBLE Sizmens FuRNACE). 


liy with reference to the conditions necessary to highest electric 
te to recommend this class of its products as unequaled in that par- 


All Wire mote by thie Company for Tel or Telephone purposes is thoroughly tested 

before shipping, w rd to Conductivity, epstle and Torsion strength, an well as ) 7 arin 

phe ng terms for elegraph or Te Wire—Plain, Oiled or upow 
n, 





- B,—The qualities known as extra Best (E, B, B.) and Best Best (B. B.) kept constantly in stock, 
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_—— . 
TELEPHONE SERVICE ? THE LATEST IMPROVEMENT. 
Without Induction and with Clear Ar- eins \ Siettnanale” bod. A =! Fhe 


ticulation, 
Nos. 14 and 12Spiral Wire-for long and short | * =» © 
es. 


American Spiral Telephone Wire Co., 





Gees toil, Sates Yn. THE NEW KERNER STYLOGRAPHIC PEN. 


J. HL LON GSTREET, Indorsed by all telegraphists who have ever used it. Over 200 Sold in the NEW YORK CITY POST-OFFICE. 





$1.00 $1.00 © $1.00 


$1.00 $1.00 $1.00 $1.00 $1.00 $1.00 


For-our No, 1 Pen, EQUAL TO-THE BEST. No. 2, Handsomely Engraved, $1.25. No. 8, Gola M i 
No. Ps Barolay Stree t, Hen we es ly Engra 0. ounted, $1.50. No, 4, Gold Point, Cover 


00, Sent post-paid on receipt of price. 


INCLOSE TEN CENTS EXTRA FOR REGISTRATION. 
NEW YORK, 


MANUFACTURER AND DEALER IN 











TELEGRAPH INSTRUMENTS, |PINS AND BRACKETS. ;, 


We are now prepared to furnish 
Telephone and Telegraph Supplies Pins, Plain; at $10 per thotieliie. 


OF EVERY DESCRIPTION, Pins, Painted, $11 per thousand 
ANNUNCIATORS AND BURGLAR Brackets Plain, $13 per thousand. 


ALARM APPARATUS, BATTERIES Brackets, Painted, $15 per thousand. 
AND BATTERY MATERIAL, | BEST QUALITY OF OAK. 


SPECIAL REDUCTION ON LARGE ORDERS. 


L. B. HARRIS, 
road Use a sad scanaiels Manchester, N. H. 


Telegraph Instruments for Rail- 














No. 20. n. Key, No. 2 O. K. SounpDER. 


The above Key is a perfect working key, The above Sounder is warranted te work well 
and Ee platinum points. Price, where any sounder will. Price, $2.60, C. O. D., with 
$1.45,'°C. O. D., subject to insnection. privilege to examine before paying for it. 


The above Sounder and Key (either on one base or separate, as ordered), _ full-sized Callaud 
battery, 1 lb, vitriol, 15 ft. office wire, etc., all nicely packed and sentC. O. D., $4.50, with 
privilege to examine before paying for them. 

These instruments.are neat in appearance, stron aod durable. The bases of the key and 
sounder are iron, japanned, and nicely ornamented old leaf, The leyers are iron, bronzed, 
and look as well as brags. All the screws, check-nuts, bie ng * ge ee etc., areof brass, nicely finish- 
ed. The contact points in the key are pure under magnets are full size, 
and wound # work ona line from a few feet to 10 = ios without relay. 

If you want cheaper instruments, send for my reduced price list, which I mail free of 
charge. Will fill all orders the same day l receive them. Address, mentioning THE OPERATOR, 


Address THE KERNER STYLOGRAPHIC PEN COMPANY, 25 Bond Street, New York. 


ee ES TS BMF BOF ee 

















AMERICAN ELECTRICAL WORKS 


MANUFACTURERS OF 
PATENT FINISHED 


INSULATED ELECTRIC WIRES, 
TELEPHONE, AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 
Magnet Wire, Patent Rubber-Covered Wire, 
Burglar Alarm and Annunociator Wire, Lead-Enoased 
Wire; Anti-Induction Aerial and Underground Cables, 








A. B. LY MAN. sy 
39 SOUTH WATER STREET, - - CLEVELAND, 0. ee Gy yh te ES ee Rear 








THE ACME STEEL LEVER KEY IS THE FAVORITE, 


riety aied, ss 
Registered 
mail 


$3. 


HARD RUBBER BASE, TOP CONNECTIONS, NICKEL PLATED. 





The SUCCESS of the Acme Key has been unprecedented, and it is now acknowledged the BEST 
and MOST PERFECT Key ever placed before the Telegraphic Profession. 


Thousands are in use in all parts of the country, and we have yet to hear of the first instance 
where they have not given entire satisfaction. If you want the BEST and neatest Key made 
get the ‘‘ Acme.” 





READ WHAT PRACTICAL TELEGRAPHERS SAY! 


‘‘Unequaled by any other key.” W. H. C, Hargrave, C. L. Laverty, W. N. Gove, Joseph | 
Christie, Joseph T. Wilde, Associated Press, Philadelphia. 

“Gives perfect satisfaction, especially during fast writing, as it will not stick.” H. H. Hamil- 
ton, chief operator P. & N. Y. ©. R. R., Sayre, Pa. 

“Best and easiest working key I ever used.” Charles R. Norman, Chester Oil Co., Philadelphia. 

“ More than pleased with it; best and neatest key I ever saw.” J, F. Book, agent O. C. R. R., 
Luckey, O. “Wel. worthy of the name, and you deserve the patronage of telegraphers for 
supplying a great. want.” W. 8, Burleigh, C. J. Water ,B. F. Reilly, Philadelphia Stock Exchange. 

“A good and perfect key | I. D. Maize, with Drexel & Co., Philadelphia. 


PaRTRICK 





‘* Neatest and prettiest key I ever handled” F. M. Saunders, T. C. & St. L. R. R., Wilshire, O 

“* Am highly pleased with it.” A. J. Scott, Pecatonica, i. 

“Tt cannot be beat.” J, A. McKillip, C., C., C. & I. R. R., Catawba, Ohio. 

‘Well adapted for fast sending and refuses to stick!” C. Kammeyer, Fire Alarm Office, St. 
Louis, Mo. ; 

“ A first-class key in every way. We prefer it to any other key and regard it as pufect.” T- 
W. Bair, A. W. Ford, A. G. Taylor, E. B. Saylor, Perry Chamberlain, D. F. Crean, H. C. Mc- 
Connell, W. M. Higbee, E. W. H. Cogley, Thomas Tibbitts, Western Union Telegraph, Phila. 

The above are a few ef the hundreds of testimonials received. Send for catalogues and circulars, 


& CARTER, 


Established 1867, 


Manufacturers and Dealers in Telegraph, Telephone and 


Electrical Instruments and Supplies of Every Desorivtion. 


No. 114 South Seoond Street, Philadelphia. 











May 12, 1883 


THE ELECTRICAL WORLD. 


808 








BATTERY JARS. 
ELECTRIC LIGHT GLOBES 


OF ALL KINDS 
MANUFACTURED BY 
Empire State Flint Glass Works, 
F. THILL, 104 to 112 KENT AV., 
Brooklyn, E. D., N. Y 


BOSTON AND SANDWICH 


GLASS CO. 


OFFICE AND SAMPLE ROOMS, 


MURRAY ST, 
REPRESENTED BY 


C. E. L, BRINKERHOFF. 


CHESTER & CO., 
22 New Church 8t., N. Y. 
Formerly C. T. & J. N. Chester, 104 Centre St. 


WHITE CEDAR 
TELEGRAPH and TELEPHONE 


prepared to furnish 

and Pine and Spruce Cross Arms, all and 

sizes, and in any quantity, delivered on cars or 
y point in at short notice. 


at an ew En 
Contracts taken for the building and equip- 


ing of tele; h and telephone lines anywhere 
| New England. ' ’ 
Correspondence solicited. 


BARNES & SNOW, 
P. O. Box 498, BANGOR, ME 


Gelatinized Fibre. 


(Trade Mark.) 


The New Substitute for Hard Rubber. 


Adopted by the leading Electric Light Com 
panies and Manufacturers of Electrical Appar- 
atus, being a better non-conductor, lighter and 
more durable, at half the cost. 

Send for samples, circulars and prices to 


COURTENAY & TRULL, 


No. 15 Dey St., New York. 


Inn Telegraph & Telephone Wire, 


MANUFACTURED BY 


Frea’k Smith & Co., 
HATIFAX, - ENGLAND. 


Wire Delivered on Board in Liverpool for Shipment to any Part of the World, 


OR FROM STOCK IN NEW YORK, 


Or in Bond, or Duty Paid in any Part of the United States. 













No. 17 N. WY. 











Consulting Engineers and Electricians. 
Special attention given to developing inven- 
tions and securing patents. Expert advice given ; 
every class of electro mechanical construction 
attended to, and all classes of electric supplies 


furnished. P. O. Box 2766. 











Full particulars, quotations in sterling or currency, and tables and samples on application. 


THE ELECTRICAL SUPPLY CO., 


Sole Agents for the United States, 





CHARLES L. BLY 


E (Suecessor to Srzarns & Grorax), 
TELEGRAPH AND -TELEPHOWE LINE CONTRACTOR, 
Manufacturer and Dealer in 


Electrical Instruments and Supplies, Burglar 
Alarms, Electric Bells, Annunciators, 
Watch-Clocks, and Electric 

Lighting, 
37 PEARL STREET, BOSTON, Mass. 


Telegraph and. Telephone Poles 


_ (Cedar, Spruce or Chestnut). 
PINS AND BRACKETS 


(Painted or Plain). 


Construction of Tel. Lines. 
GEO. Q. DOW, North Epping, N. H. 


CRDAR TELEGRAPH POLES 


LIGHT POLES FOR TELEPHONE LINES AND 








LONG POLES FOR CITY USE CON- 


STANTLY ON HAND. 
50,000 Split Cedar Posts on Hand Ready 
for Immediate Delivery. 


BROWNLEE & CO., 
Detroit. Mich. 


PARTRICK & CARTER 


(ESTABLISHED 1867) 


NO. 114 SOUTH SECOND 8T., 
PHILADELPHIA, PA., 


MANUFACTURERS OF AND DEALERS IN 


Telegraph Instruments, Tele- 
phone and Electric Light 
Supplies, 


HOTEL AND HOUSE ANNUNCIATORS 
BURGLAR ALARMS, CALL BELLS, 


BATTERIES, OFFICE, ANNUNCIATOR, 
AND LINE WIRES, Etc., Erc. 
SUPPLIES OF EVERY DESORIPTION. 


PRICES. AS LOW AS THE LOWEST. 
Send for Catalogues and Circulars. 











109 Liberty St., N. Y. 











SSS 
RAMS 


MANUFACTURERS OF 


naloovaah Win 


To Government Specifications. 
BEST REFINED 
Te 


aphone Wire, 


FENCING WIRE, 


SUBMARINE CABLE WIRE 


Strand & Stay Wire, 4 . 
AND 
Galvanized Binding Wire. 


Correspondence solicited from St = ee . 
American Telegraph, Telephone, : 
Railway and other companies, also 


contractors, etc., using quantities of 
wire. 








BRIGHOUSE 


YORKSHIRE 








EN. CAMM &C°“#s 
Zan 





+* 


poe M4, 
oy % 





a 








‘In Waitine To ADVERTISERS, 
Always mention that you saw tlieir 
advertisements in 
THE ELECTRICAL WORLD. 


THE CARBONS 


MANUFACTURED BY THE 


American Carbon Co, 


ST. LOUIS, MO., 
Are Warranted the Best 


FOR ELECTRIC LIGHTS. 
L. G. TILLOTSON & CO., 


DELANO & HAINES, 
Promoters ani Brokers, 


TEMPLE COURT, 








5 BEEKMAN ST., N. Y. 


EXECUTIVE OFFICES OF THY 


MEXICAN TELEPHONE CO., AND 
i 


AMERICAN 
TELEPHONE CO., LIMITED. 


THE TROPICAL 


These companies bave acquired and own, in 
their respective territories, all the telephonic 
rights formerly the property of the Continental 
Telephone Co., including the exclusive right, 
for a term of years, of selling, leasing, and 
using Bell Telephones, Blake Transmitters, and 
all other telephonic apparatus. manufactured by 
the AMERICAN BELL TELEPHONE CO., 
un ‘er netents owned or controlled by it in the 
Urs . .tes and Canada?” : 


VALUABLE TELEPHONE TERRITORY ~ 


Can be had by parties who can furnish the 
money requisite to develop it, in the Republic 
of Mexico, the West India Islands, and 
South America. 


TELEPHONE AND ELECTRICAL 


STOCKS 





BOUGHT AND SOLID. 








SINE. 


switch or connections, for sale at extremely low 8. 
These bells are —?, adapted for Sta 
other purposes where a call bell of any 
summoning all kinds of employés, servants, etc. 
They witil ring on 
THE GREAT ADVA 


in using such an instrument 
SIGNAL BACK, 


and Always Reliable. 
PRICE, $4 EACH. 





MAGNETO AND BATTER 


We have a large number of second-hand Magneto Bells, without the Telephone 


. Hotel, Restaurant and many 
sort would be of service for signaling or { 


an th of line and give a clear and distinct sound. 
Wrage 


NO BATTERY {$ REQUIRED. 


No Skill Necessary to Set up or Operate Them. } 
DISCOUNT ON LARGE LOTS. ¢ 


' DAVIS & WATTS, Baltimore, Md., 













is, YOU CAN 


“ 


‘ Manufacturers and Dealers in all kinds of 


ELECTRICAL AND TELEPHONE 


INSTRUMENTS AN 


SN I Sa io a Cadk ov eke phy one ban 
CI Ss oc ccccseseees>s 





MGNAL BELLS, 


We have a lot of these very handsome altered Telephone 
Bellis, and will sell them at less than cost of manufacture. 


They are wound to 30 ohms resistance; silk.covered wire 
nickel-plated bell, 344 inches diameter, and working parts 
covered with nickel-plate case. 


$1.75 each. 
yO Pibay 


WORTH TWO ORDINARY BOX BELLS AT TWICE 


THE PRICE. 


D SUPPLIES, 


QUOTATIONS PROMPTLY AND~ CHEERFULLY FURNISHED. 
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BULELEPHONEs! 
Spel aac 


free. Holcomb & Wo., Vieveiand, O 
WW HULTON, Stenographer, Pittsburgh, Ps. 


BOOKS. 


Electrical Books—12 pages—-sent free by mail on 


application. 
E. & F. N. SPON, 35 Murray St., N.:¥: 





GU, TS. BE 


owe games, 1 
ton of actresses, 1 nice little book containing 14 
comic pictures, 12 fool scenes, 10 samples that 


will bring you in more money in one week than 
a pony else you ever done. ~— the above 
t free by mail cents, silver, 


for 1 
8 lots for 25c. MAGNET PUBLISHING CO., 
7 Warren street, N. Y. 


#100 A MONTH AND 
$2 OUTFIT FREE, 


Perso WANTED in every State to collect 
ictures to copy and st thing on ” a beautiful 

oil al pacing. The Seas Send for 
Spying Co. Ad- 

drewe N, WINSLOW & too Co., Bowery, New 


WANTED! 


Situation as inspector or superintendent of 
electrical work, by a young man of sev ral years 
practical experience. Owner of some valusble 
elect: ical patents. Address ‘‘ ELECTRICIAN,’ 
care of THe ELECTRICAL Wor zp», No, 9 Mi rvay 
Street, New York. 


The Celebrated Bly Artificial 
LEGS AND ARMS. 


Pronounced FIRST 
BEST in U. 8S. Gov- 
ernment competitive 


examination. Adupted 

by States of ington, 
South 

lina and Louisiana. 

Recommended by 


Prof. Willard Parker, 
Prof. Valentine Mott, 






















Prof. W. H. Van Bu- 
rev, the " celebrated 
Prof. Esmarch 


and many 
other eminent 
: urgeons. 

Send for FRE 1 .i.u.%HLET 


GEO. R. FULLER,- 
Suc’r to Dr. D. BLY, Rochester, N. Y, 








LADIES’ 


ANCY WORK. 


Do your own prameed for 
Jory, with ofr Stamping 
Kensington retake 
Outline. Braid work, ete, Easily trans- 
ferred to any fabrie or material, and 
can be used over a thousand times. 
Ten full sized Patterns of Flowe 
Corners, Borders, Outline res ( 
eut , Initial Letters, ete., with pow- 
der, pad and directions for eee 
and working, all for yr 
2% Patterns, powder an ry en 
ten reels of Em oldery Silk extra,$i. 00 
Outfit for dealers $5 OOto $20.00, In- 
erease r income by selling these Patterns. 

Our ook of 150 Artistic Designs for Kensington 
Needle-work, such as Sprays and Bunches of Roses, Pansies, 
Ferns, Apple Blossoms, ete., and Border Desi sof Flowers 
and Vines, for Embrodering Dresses and other garments. 
Corners, Borders and Centres for Piano Covers, Table Covers 


* id. 
Our hock, MANUAL OF NEEDLE-WORK, teaches 
roidery, Salta, © crocheting, 
Lace-making, Rug- aa ete. BSc.4 at nes dress 
PATTEN vn. co., bd Barclay New Vorks 


THE REST TREE TRIMMER. 
Ad by the West- 
- yr; ern Union Co. and in 
dorsed by all who use 
them. 
Order one from your 
C4 hardware 
% er, or from 
Patterson Bros. 
{ Park Row, N. aif 
L. G. Tillotson & Co., 


New York. 
J a Bunnell & Co., 
New York, 
. Partrick & Carter, 
*: Philadelphia. 
Standard Electrical 
Works, Cincinnati. 
: Circulars and de- 
seme scription furnished on 
1Dsisctaes he E. 5 oe LE & CO... 


-— 








‘Promoters and Brokers 


Short-Hand Writing 
fm Shad stemuiane wee. 


eured Sly pupils when 


nA without oy ~ 
services. 


] 
r sold. 
jay ts offe-ed opera- 
rs 
ind for COLLtGE RE- 
PORTER and caligraph circulars to W. G. CHAFFEE, 
' Oswego, N. "¥. 





HAINES BROS.. 





65 BROADWAY, N. Y, 
Electrical Stocks a Specialty. 











TELEGRAPH AND TELEPHONE) ot WS feo 


POLES... & GOS s ie 


S re VW 
PGF os DoF SK 
65,000 25 to 60 feet, No. | Quality.) < OF AP a 
ee Poles are ee De, al well Farner Pd & 2 4 x $ Pr 
nh every wa esirabie ivera on ime y 
of F. & P. M., Mack. Div. M.C., P.O. & Pt. Pua PP Or sss Ss oe 
Austin Railroads. <° Sz “oo » > ~ ile 
Electric Light, Railroad, Telegraph and Tele-| €* 3% a QF eo" 6G F 
phone Companies supplied. Prompt delivery. ee o% se 
HENRY C. RIPLEY, » 





EAST SAGINAW, MICH. 


THE ssccice ELECTRIC MOTOR 


For FAMILY sewing- THE AUTOMATIC BATTERY 
. machines; dental,jewelers’ 
‘ and watchmakers’ lathes, 
Za fans, ete, ete, Motor, 
with automatic battery 
and complete outfit for 
FAMILY sewing-macb- 
ines, $85.00 to $40.00, 











SEWING-MACHINE ATTACHMENT. 


Double Induction Motors, Dynamo Machines, Automatic Batteries, 
Experimental Apparatus, etc. In writing for illustrated catalogue, 
give street and number. 


THE ELECTRO DYNAMIC CO., 








‘160 West Main St., Rochester, N 


19 E. 15th St., New York. 121 South Third St., Philadelphia. 


Cuanian St., Loudon, Eng. 











(A 


E. I. DUPONT DE NEMOURS & CO 


WILMINGTON, DEL. 





Manufactured by the REPAUNO CHEMICAL CO., P. O. Box 2,472, 


ATLAS POWDER. 


NITRO-GLYCERINE COMPOUND.) 


The strongest and most reliable of the many compounds generally termed high explosives, and conceded by every one of experience to be the 
safest to handle and transport under all conditions. 

Put up in cartridges of nine different grades, and of various diameters and lengths, and packed in boxes holding 50 pounds and 25 pounds. 

For sale in all sections of the country by the authorized Agents of 


HAZARD POWDER CO 


NEW YORK. 


305 Walnut Street, Room G, 
PHILADELPHIA, 


LAFLIN & RAND POWDER C0., 


NEW YORK. 

















THE “ELGIN” (Acoustic) 


$5.00. 


a 


- 


I 1 at 


—* 


“ ELGIN' a“ boon,” 





FOR PRIVATE LINES. 
COPIED BY MANY, EXCELLED BY NONE. 


The only Mechanical Telephone Adapted to Exchanges. 


MADE WHOLLY OF METAL, NICKEL P % 
ATE. SELF abJ LATED. WILL STAND ANY CLI 


TELEPHONE WHICH FULLY “ 
THE 


TELEPHONE. 


$5.00. 


STING. THE ONLY MECHANICAL 
FILLS 
BILL.” 


Parties who have exercised all their patience and who have become completely 
discouraged with their 1! success with other Acoustic Telephones, will find in the 


LARGE AMPLIFYING TELEPHONES (patented), using STEEL GALVANIZED 
Winx for long lines, only $8.00 per set, Descriptive Circulars sent on application 


ELGIN TELEPHONE C0., Ein, Kane Co,, lil., U.S. A, 





G. W. HUBBELL, Pres. THE AMERICAN _ F.T. FEARBY, Sec. and Tr. 


ELECTRIC STORAGE COMPANY. 


The patents and inventions owned by this company, including those of NATHANIEL S. 
KEITH, cover the fundamental principles in the manufacture and use of what are known 
as Secondary or Storage Batteries, Accumulators, or Electric Reservoirs, and have 
priority over all others in the United States. 

Our Reservoirs were invented some years since, and then embodied all the essential features 
of the storage batteries or accumulators of the present day. We are now contesting the question 
of priority of invention with Faure, Brush and others, 

We offer for sale valuable territory rights in the United States. 

Responsible parties can make favorable arrangements with us at the present time; perhaps 
more so than when the work is more fully developed. 

Proper references should always accompany applications. Address all communications to 


THE AMERICAN ELECTRIC STORAGE COMPANY, 





792 BROAD ST., NEWARK, N. J. 





THE FAURE ACCUMULATORS 


ELECTRIC STORAGE BATTERIES. 


The heretofore missing link in Electric Light- 
ing. No machinery of any kind required on or 
— the gm 

uced eo th _ ies is al 
ABBOL Y STEAD at re and free ‘trom 
the FLICKER or PULSATION That is apparent ia 
every light ay ig ory from ° dynamo. 

The consumer pre from | uncertainty o 

to stop bt the most inopportune moment. These 
peey te 6 nopportune momen 


enable aned saving of money, both in in- 
troducing and in te clace oon we ording hereto- 


Sore aaknown walle use ofa electricity. 
They are Aputicatic ar Power as well 


For the privilege to organize companies under this 
ong or for the p Soe perpese of isolated plants in any of 


Virginia, oe ae Carolina, South Carolina, Alabama, 
Georgia, Florida, Texas, Louisiana, Mississippi, 
Application may be made to 


DAVIS & PROAL, 
BALTIMORE, ™d., 


Rooms 29 and 31, Chamber of Commerce rm 
toh the ma the Parent Compan 
he abene named rod gt ae oe le it 
its name to issue | 


to give inf 
bn give any information re- 


All communications will have immediate attention. 
-AUGUSTUS G. DAVIS, A, B, PROAL, 





STANDARD 


Magneto & Electro Call 


Telephone Instruments, 


SUPPLI¥S, at lowest rates. 





exc 





LICENSED MANUFACTURERS OF 
American Bell Telephone Co.’s 


Manufacturers of all kinds of 


Switch-Boards,Anuunciator Drops, Spring 
Jacks,Post’s MaGnero Enoines for Switch 
Tables, and dealers in all kinds of Tele- 
phone supplies and Tools. Full assortment 
of Telegraph Instruments, in stock 
and for sale at lowest prices. Also, Gal- 
vanized Line Wire, all numbers; Insulated 
Wire, all numbers; Insulators and Brack- 
ets, all sizes; Batteries, all kinds and 
sizes; ful) line ELECTRIC LIGHT 


Ageuts and Managers of Exchanges are 
requested to correspond with us before 
purchasing. 


3 We call special attention to our 
new inrproved Post’s Magneto Call Bells. 
Samples sent on application to agents and 

hanges. 





ELECTRICAL WORKS. © 


» THE STEVENS PATENT TOP 
CONTACT KEY. 


PATENTED APRIL 10, 188s. 
PRICE $4 EACH, Postpaid. 







Bells, etc. 


Bells, Plugs 


This is beyond question the most practical and best Telegraph Key yet produced. {The Arched Arm and Top[{Contact, secure, a flexibility 
which obviates the Tiresome and often Paralyzing jar of all keys with contact under the lever. 
are easily replaced, and will not Stick with the finest adjustment and highest speed. The Leverage is unique, and produces very firm writing with 
he greatest ease. It is the Handsomest, most Durable and easiest working Key made. Do not be deceived by cheap and worthless keys, 

WE GUARANTEE SATISFACTION, Liberal Discounts to Agents and Operators. 


ISTANDARD ELECTRICAL WORKS, CINCINNATI, O. 


The Platinums never batter down, last for years 


Bio hm 


cnidind deheniaiss SS sale 


oe. 


5 





